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1.0 Introduction

The Battery Recycling Company, Inc. (BRC) owns and operates a lead recycling facility in
Arecibo, Puerto Rico. BRC’s operations are subject to the compliance requirements established
in 40 CFR Part 63, Subpart X (National Emission Standards for Hazardous Air Pollutants from
Secondary Lead Smelting, “Secondary Lead Smelting MACT Standard”), the Subpart L,
Standards of Performance for Secondary Lead Smelters and a construction permit issued by the
Puerto Rico EQB. URS Corporation (URS) was contracted by BRC to conduct compliance
particulate matter (PM) and Lead testing on their two rotary furnaces, and face velocity
measurements on the Lead and Slag Taps/Molds. The compliance testing was conducted during
the week of July 30, 2012. The testing was observed by USEPA, PREQB, and EPA CEPD
repersenatives. The observation team consisted of Francisco Claudio- EPA CEPD, Kai Tang —
EPA Region 2 New Jersey, Richard Kan — EPA Region 2 New York, and Weldin Ortiz —
PREQB.

The compliance testing allowed BRC to achieve four compliance objectives. The first two
objectives were to determine if the facility is in compliance with the 0.022 grains/dry standard
cubic foot (gr/dscf) PM requirement, and the <20% opacity requirement, as set forth in the
NESHAPS Standard Requirement 40 CFR 60.122(a). The third objective was to verify that the
face velocity of the emission control hoods on the lead taps/molds and slag tap/molds were >300
feet per minute (fpm), as required in the MACT Standard 40 CFR 63.544. The fourth objective
was to measure the Inorganic Lead emissions from the facility to confirm compliance with the
inorganic lead emission limit of .00087 grains of inorganic lead per dry standard cubic foot for
both furnaces at the facility. This test report presents the results of these test objectives along

with the test data and description of the procedures used to collect the data.

Section 2.0 describes the methods and techniques that were used to conduct the compliance
testing. Section 3.0 is a discussion of the compliance test results for the stack. Section 4.0
discusses the quality assurance (QA) and quality control (QC) procedures that were followed in

the performance of the testing. Appendix A contains the compliance test calculation data for the
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stack. Appendix B contains the field data sheets. Appendix C contains the process data.
Appendix D contains field equipment calibration data used in the compliance test. Appendix E

contains the laboratory results.



2.0 Test Conditions and Technical Approach

The following sections describe the methods and techniques that were used to complete the

compliance testing on Furnace # 1 and Furnace # 2.

2.1 Test Conditions and Schedule

During the week of July 30, 2012 URS performed; three 120 minute test runs for particulate
matter and inorganic lead on the inlet ducts to the Furnace # 1 and Furnace # 2 baghouses and
three 60 minute tests to determine Opacity on the main baghouse stack. Face velocity
measurements were taken within the plane of the furnace hoods and to each kettle. The testing
was performed during periods of charging and tapping only, which was determined by USEPA to
be the worst case scenario that would be the most challenging for the control devices. As
required by EPA, each test run was broken into segments based on charging and tapping
activities. A segment of the test run would start at the beginning of an activity and the test would
be stopped at the next available traverse point after the conclusion of an activity or for a
predetermined time as set by USEPA. This sequence of sampling was repeated until all the test

points were completed, this was designated as a single test run.

2.2 Sample Locations

The two sampling locations for the PM and lead sampling were the two baghouse inlet ducts.
Both inlet ducts were 58.0 inches in diameter. Samples and velocity measurements were
collected by accessing two test ports at each location. The ports were located approximately 10 ft
(2.06 diameters) downstream and 10 ft (2.06 diameters) upstream of the nearest duct transition or
flow disturbance. Flow measurements were performed using a 24-point traverse using two ports
(12 points per port). A pretest Cyclonic flow check was performed prior to the Method 5/12
sampling and did not show any significant cyclonic flow at any traverse point across either duct.
The average cyclonic flow on Furnace # 1 was 3.23 degrees and 4.58 degrees on Furnace # 2.

Appendix B contains the reference method field data sheets for the stack sampling location.



2.3 Technical Approach

The methodologies that were utilized for data collection are presented and summarized in Table
2-1. The sampling procedures included in the technical approach were selected to accurately
determine the properties and composition of the stack’s gas stream. The selected methodologies
were consistent with those recommended and referenced in Title 40 of the Code of Federal
Regulations Part 60 (40 CFR Part 60), Appendix A, and 40 CFR Part 63, Subpart X.

Table 2-1

Reference Method Test Procedures

Source Pollutant Reference Procedures for Performance Test
Particulate EPA Title 40 CFR Part 60, Appendix A, Method 5, Determination of Particulate
Matter Matter Emissions from Stationary Sources
Inlet Duct EPA Title 40 _CFR Part 60, Appendix A, Methods 1 and 2, Determination of Stack
for Furnace Gas Vqlumetrlc Flow Rate . _
. EPA Title 40 CFR Part 60, Appendix A, Method 3A, Gas Analysis for

# 1 and Inorganic Determination of Dry Molecular Weight

Furnace # 2 Lead

EPA Title 40 CFR Part 60, Appendix A, Method 4, Determination of Moisture
Content in Stack Gases

EPA Title 40 CFR Part 60, Appendix A, Method 12, Determination of Inorganic
Lead Emissions from Stationary Sources

EPA Title 40 CFR Part 60, Appendix A, Method 9, Determination of Opacity

Main Stack Opacity Emissions from Stationary Sources

The following are summary descriptions of the sampling methodologies that were followed to

complete the sampling program.

2.3.1 EPA Methods 1 and 2, Determination of Stack Gas Volumetric Flow
Rate

U.S. Environmental Protection Agency (EPA) Methods 1 and 2 were used to determine the stack
gas volumetric flow rate at the sampling location. An integrated velocity traverse was conducted
during each 2-hour PM test run for each of the inlet ducts at each traverse point. An S-type pitot
tube and an incline manometer were used to measure the velocity pressure. A calibrated type “K”

thermocouple was used to measure the stack gas temperature at each traverse point. For each test



run, the pitot tube and thermocouple were positioned sequentially at each of the appropriate
traverse points. Temperature and velocity pressure (AP) readings were observed and recorded.
Utilizing the stack gas molecular weight and moisture content, the standard (Qsg) and actual
volumetric flow rates were calculated in accordance with the formulas found in EPA Reference

Method 2. The flow rate data has been included in Appendices A and B.

2.3.2 EPA Method 3A, Determination of Stack Gas Molecular Weight

In accordance with USEPA Method 3, the stack gas O, and CO, concentrations were determined
for each inlet duct. For each of the test runs, a stack gas grab sample was directly analyzed for O,
and CO, content using a Fyrite analyzer. The resulting O, and CO, concentrations were used to

calculate the molecular weight of the stack gas.

2.3.3 EPA Method 4, Determination of Stack Gas Moisture Content

The moisture content (%), Bwo, Of the stack gas was determined for each inlet duct in accordance
with EPA Method 4. An exhaust gas sample was drawn from the stack and passed through
chilled glass impingers. The moisture content of the stack gas was determined for the compliance
runs by measuring the weight gain of the chilled impingers over the length of the test run. The

moisture determination was integrated into the Method 5 /12 sampling results.

2.34 EPA Method 5, Determination of Stack Gas Particulate Matter

Emissions

The filterable particulate matter testing was performed in accordance to EPA Method 5.
Sampling was performed by extracting a sample of the baghouse exhaust gas stream through a
stainless steel button-hook nozzle attached to a glass-lined, heat-traced, probe. The probe was
attached to a heated glass filter holder containing a pre-weighed glass-fiber filter. The probe and
filter heater box were maintained at a temperature of 248°F + 25°F. After leaving the filter
holder, the gas stream sample passed through a short unheated Teflon sample line into a series of

four glass impingers. The first impinger was a Smith-Greenburg filled with 100 ml of 0.1 N
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Nitric Acid. The second impinger was a modified Smith-Greenburg and filled with 100 ml of 0.1
N Nitric acid. The third impinger was a modified Smith-Greenburg and was initially empty. The
fourth impinger was a modified Smith-Greenburg containing approximately 200 grams of
indicating silica gel. The impingers were weighed prior to assembling the sampling train to
permit gravimetric moisture determination. After exiting the impingers, the exhaust gas sample
traveled through an umbilical cord to the control console and was then exhausted to atmosphere.
The control console contained the sample pump, dry gas meter, calibrated orifice meter, and heat

controls for the probe and filter box.

At the conclusion of each test run, the sample train was recovered by washing the sample probe
and nozzle three times with 0.1 N nitric acid into a sample container. The filter was removed
from the filter holder and placed into a Petri dish and sealed for transport. The front half of the
glass filter holder and connecting elbow were washed with 0.1 N nitric acid into the probe wash
sample container. A sample of the 0.1 N nitric acid used in the sample recovery was collected
and analyzed as a reagent blank. The impinger train was then disassembled and each impinger
was weighed to determine the moisture gained during the sample run. After weighing the
impingers, the first three impingers were emptied into a container. Each impinger and connecting
glassware was rinsed with 0.1 N nitric acid and collected, this was added to the sample container
for the specific sample container for each run, each separate container for each test run was then
labeled. At the conclusion of sampling, all the samples were packaged and returned to the URS

facility for subsequent PM analysis and shipment to the laboratory for lead analysis.

The particulate samples were analyzed by URS personnel. The analysis was performed by
placing the filters into a desicator for a minimum of 24 hours. The filters were then weighed to a
constant weight. The 0.1 N nitric acid probe rinses and reagent blank were transferred to pre-
weighed cups and allowed to dry in a laboratory hood at ambient temperature. The sample cups
were then transferred to a desicator and allowed to dry for a minimum of 24 hours. The cups
were then weighed to a constant weight. The combined weights of the filter and probe wash were
used to calculate the mass emission rate of solid particulates. After obtaining the final particulate

weights, the dried residue in the cups were reconstituted with 0.1 N nitric acid and sent to the lab



along with the filters and impinger solutions for determination of the inorganic lead

concentrations. The data collected during the PM sampling is contained in Appendix B.

2.3.5 EPA Method 12, Determination of Stack Gas Inorganic Lead

Emissions

The inorganic lead emission rate was determined in accordance with EPA Reference Method 12
for the outlet ducts. A total of three test runs were performed. The Method 12 sampling was
incorporated into the Method 5 sampling train by replacing the water in the impingers with 0.1 N
nitric acid. An exhaust gas sample was isokinetically drawn from the stack through a stainless
steel nozzle attached to a heated glass lined sampling probe. The exhaust gas sample was then
passed through a heated glass-fiber filter and into a set of chilled glass impingers. The impingers
were connected to the control console by means of an umbilical cord. The control console
contained the sampling pump, sample rate controller, test temperature controls and sample rate

dry gas meter. The data collected during the lead sampling is contained in Appendix B.

2.3.6 EPA Method 9 Determination of Stack Gas Opacity Emissions

VE readings from the stack exhaust were performed by a certified VE reader using the following

procedures.
Observer’s Position

The VE observer stood at a distance of at least one stack height away and with the sun oriented
within the required 140° arc behind his back. Consistent with maintaining the above requirement,
the observer made his observations from a position such that his line of vision was approximately

perpendicular to the plume direction.
Field Records

The observer recorded the name of the plant, emission location, facility type, observer’s name and
affiliation, and the date on a field data sheet. The time, estimated distance to the emission location,

approximate wind direction, estimated wind speed, description of the sky condition (presence and
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color of clouds), and plume background were recorded on the field data sheet at the time opacity

readings were initiated and completed.
Observations

Opacity observations were made at the exit of the baghouse stack. The observer did not look
continuously at the stack exit but instead observed the stack exit momentarily at 15-second

intervals.
Recording Observations

Opacity observations were recorded to the nearest 5 percent at 15-second intervals on the
observational record sheet. A minimum of 240 observations were recorded. Each test period took
60 minutes to complete. Each momentary observation recorded was deemed to be representative of

the average opacity of emissions for a 15-second period.
Data Reduction

Opacity was determined by averaging the 240 consecutive observations recorded at 15-second

intervals for each test run.



2.3.7 Determination of Hood Face Velocities using a Propeller Anemometer

The face velocities at the hood opening to the rotary furnace and at the opening to each kettle
operating during the testing period were measured using a propeller anemometer. The face
velocities were measured with the doors open in a manner comparable to normal operating
conditions. The measurements were conducted at multiple points around the door openings. The
face velocity values listed in the result table consist of the average number observed during each

check of the respective source. The results are listed in Table 2-2.

Table 2-2
Face Velocity Results
Source Face Velocity Comments

Kettle # 1 520 ft/min
Kettle # 2 320 ft/min
Kettle # 3 354 ft/min
Kettle # 4 356 ft/min
Kettle # 5 335 ft/min
Kettle # 6 376 ft/min
Kettle # 7 276 ft/min
Kettle # 8 370 ft/min
Kettle #9 300 ft/min

Furnace # 1 438 /250 ft/min Four doors closed / two doors closed

Furnace # 2 540 / 266 ft/min Four doors closed / two doors closed
Ingot Machine 205 ft/min
Slag Enclosure 351 ft/min




3.0 Performance Testing Emission Results

The following is a brief summary and discussion of the Main Baghouse stack compliance testing

results.

The compliance test results for the particulate matter runs are summarized in Table 3-1 for
Furnace # 1 and Table 3-2 for Furnace # 2. The average particulate matter emission rate, for the
compliance test was 0.0039 grains/dscf for Furnace # 1 and 0.0052 grains/dscf for Furnace # 2.
BRC’s Furnace # 1 and Furnace # 2 test results indicate that the source complies with the
performance standard of 0.022 grains/dscf as stated in the Subpart L, Standards of Performance
for Secondary Lead Smelters. The results for the compliance tests for Visible Emissions averaged
0.0% showing compliance with the less than 20% standard in the NSPS for Lead Smelters. The
results for the Inorganic Lead runs averaged 0.000016 grains/dscf for Furnace # 1 and 0.000016
for Furnace # 2 this shows compliance with the inorganic lead emission limit of .00087

grains/dscf as stated in the Secondary Lead Smelting MACT Standard.

Table 3-1
Furnace # 1 Stack Test Results
Parameters Run #1 Run # 2 Run # 3 Average
Sample Date 7/31/2012 8/1/2012 8/2/2012
Run Times 14:03-20:06 | 12:36-20:03 | 11:01-19:23
Sample Time 120 120 120
Vol. Sampled @ STP (ft3) 75.685 66.270 72.768 71.574
Moisture Content (% Vol.) 4.4 4.8 4.5 4.5
02 (%) 20.0 20.0 20.0 20.0
CO2 (%) 1.0 1.0 1.0 1.0
Stack Gas Temperature (°F) 178.8 177.9 179.3 179.0
Gas Flow Rate (DSCFM) 28,174 24,723 27,598 26,832
Percent Isokinetic 99.6 99.4 97.7 98.9
Pa”'fgzis'\/"ggggonc' 0.0019 0.0056 0.0041 0.0039
Particulate Matter Mass Rate (Ibs/hr) 0.453 1.184 0.978 0.872
'”Ozggng]s';%asdcic)’”c' 0.000017 0.000022 0.000008 0.000016
Inorganic Lead Mass Rate (Ibs/hr) 0.0041 0.0048 0.0020 0.0036
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Furnace # 2 Stack Test Results

Table 3-2

Parameters Run#1 Run # 2 Run # 3 Average
Sample Date 7/31/2012 8/1/2012 8/2/2012
Run Times 13:16-21:34 8:19-18:22 9:47-18:10
Sample Time 120 120 120
Vol. Sampled @ STP (ft3) 79.640 80.326 75.730 78.565
Moisture Content (% Vol.) 4.4 4.8 5.0 4.7
02 (%) 20.0 20.0 20.0 20.0
CO2 (%) 1.0 1.0 1.0 1.0
Stack Gas Temperature (°F) 178.5 175.4 177.9 177.0
Gas Flow Rate (DSCFM) 34,237 34,863 34,487 34,529
Percent Isokinetic 104.3 103.3 98.5 102.1
Part'?g'giis'\fggg:?o”c' 0.0064 0.0043 0.0049 0.0052
Particulate Matter Mass Rate (Ibs/hr) 14.720 9.934 11.283 11.979
'”02%‘?22‘;;%?(%’”‘:' 0.000018 | 0.000018 | 0.000012 0.000016
Inorganic Lead Mass Rate (Ibs/hr) 0.0053 0.0053 0.0035 0.0047
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4.0 Quality Assurance/Quality Control Procedure

The objective of the URS’s QA Program is to ensure the accuracy and precision, as well as
reliability, of the data collected and generated for URS’s clients and to meet the data quality
objectives of regulatory or accrediting bodies. Management, administrative, statistical,
investigative, preventative, and corrective techniques were employed to maximize the reliability

of data.

During the compliance testing, a strict QA/QC program was adhered to. Before actual sampling
on-site, all the sampling equipment was thoroughly checked to ensure that each component was
clean and operable. Any damaged or faulty equipment was tagged and removed from service
until it could be repaired. If any corrective actions were taken in response to these QC checks or
in response to supervisor review of QC procedures, the corrective action taken was documented
in a field QA/QC logbook.

Proper equipment calibration is essential in maintaining the desired data quality level. All
calibrations of the equipment used in the stack sampling portion of the testing conformed to the
guidelines outlined in the EPA quality assurance handbook, Quality Assurance Handbook for Air
Pollution Measurement Systems, Volume 111, Stationary Source Specific Methods (EPA-600/4-
77-027a). The following sections give a synopsis of the calibration procedures for the main

components of the stack sampling systems.

4.1 Dry Gas Meters/Orifice Meters

The dry gas meter and critical orifice in each control box used during the testing were calibrated
before the test in order to ensure accurate measurements of the sample gas volumes. The dry gas
meter and critical orifice are normally housed as a set inside each control box and were calibrated

as such. The control box was calibrated against a secondary calibration standard dry gas meter.

The dry gas meter/critical orifice sets were calibrated at predetermined nominal volume flow
settings. For each of these flow rates, an accuracy ratio factor to the calibration standard (Y;) was
12



computed for the individual dry gas meters. A successful calibration for a particular dry gas
meter would be achieved if each value of Y; was within 2 percent of the average value of Y; (Y; =
Y +0.02Y).

In order to establish calibration for the critical orifice, a calibration coefficient (AH@),) was
calculated for each flow rate. This coefficient is the orifice pressure differential (in inches H,0)
at a distinct orifice manometer setting that gives a flow of 0.75 ft¥/min of air at standard
conditions. The desired tolerance for this coefficient is £0.2 of the average value of the four
values of AH@), (AH@ +0.2). If any of the pre-test calibration coefficients for a particular meter
violates the acceptance criteria, the meter in question would be adjusted and recalibrated. A copy

of the control box calibrations are provided in Appendix D.

4.2 Thermocouples and Thermocouple Readouts

All thermocouples used during the stack sampling tests were calibrated to ensure accurate
temperature measurements. All of the sensors utilized were type "K" thermocouples, which have
a working range of approximately -300 °F to approximately 2500 °F. These sensors were used in
the measurement of stack gas temperature, probe sheath temperature, filter box temperature, and
impinger temperature. The thermocouples were calibrated against an NITS traceable mercury-in-
glass thermometer at predetermined temperatures. In order to obtain the calibration data from

each sensor, a single, recently calibrated thermocouple readout was used.

The thermocouple readouts used during the testing were calibrated using a thermocouple
simulator. This calibration apparatus generates a voltage signal that mimics the signal an ideal
"K" type thermocouple would exhibit at a particular temperature. The signal can be changed via
a slide switch. The readouts were calibrated at ten different points from 200 °F through 2000 °F,
at increments of 200 °F. A copy of the thermocouple and readout calibrations are provided in

Appendix D.
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4.3 Barometer

The field barometer used during the test was a digital type barometer. This barometer was
calibrated by comparing it to a standard mercury column barometer and adjusting it if any
deviation existed between it and the standard. This exercise was performed both before and after

the testing activities.

4.4  Analytical Balance

The balance used in the field to measure impinger weights was checked with calibration weights
prior to use.
The analytical balance used to weigh the particulate samples was calibrated with certified

weights prior to weighing the test samples.

45 Pitot Tubes

The S-type pitot tubes used for the isokinetic sampling were calibrated in a wind tunnel against a
standard pitot, which is considered a reference source. The basis for the calibration is described
in 40 CFR, Part 60, Appendix A, Method 2. A copy of the pitot calibrations are provided in
Appendix D.
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S - i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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€M,} REGION 2
V0t oS 2890 WOODBRIDGE AVENUE
EDISON, NEW JERSEY 08837-3679
JUL 27 2012
CERTIFIED MAIL

RETURN RECEIPT REQUESTED

Mr. Luis Figueroa

President

Battery Recycling Company, Inc.
P.O. Box 1016

Arecibo, Puerto Rico 00613-1016

Re: Battery Recycling Company Stack Test Protocol

Dear Mr. Figueroa:

The United States Environmental Protection Agency (EPA) has reviewed Battery Recycling Company,
Inc.’s (BRC’s) stack test protocol, Particulate, Lead and Visible Emissions Sampling Protocol -
Furnace #1 and Furnace #2 Exhaust Ducts (Protocol), Revision 4, dated July 24, 2012. The Protocol is
conditionally approved for use in BRC’s stack test that is scheduled for July 31 to August 2, 2012.
EPA’s approval of the Protocol is subject to the following conditions:

1.

The revised protocol still erroneously cites testing on, of, or at the combined baghouse stack (see
pages 5, 6, and 10 for instance). All emissions sampling for particulate matter and lead
compounds shall be at the alternate sampling location, as indicated in the Protocol, on the
respective baghouse exhaust ducts.

BRC shall maintain its routine daily operations conducted at each baghouse whereby a cleaning

cycle is manually activated at each cell to verify that the system is working properly. BRC states
in its document, Answer to EPA regarding test protocol.pdf, which was submitted to the EPA on
July 17,2012, that:

“As part of the routine daily operations BRC take[s] readings of the differential pressure
values on each of the baghouse cell compartments. Every morming an employee will
record the differential pressure values on each cell in both baghouses for a total of 16
readings. In addition a cleaning cycle is manually activated at each cell to verify [that] the
system i3 working properly.”

BRC shall also include in the Source Test Report documentation of all baghouse cell cleaning
operations, manually activated or otherwise, during the week of the stack test.

Internet Address (URL) o http://www.epa gov
Recycled/Recyclable s Printed with Vegetable Oil Based Inks on 100% Postconsumer, Process Chlorine Free Recycled Paper




4. One test run shall be conducted per batch process. The minimum sampling time for emissions
sampling at the respective exhaust duct shall be 120 minutes for each run. The sampling regimen
shall be as follows:

a. BRC shall conduct emissions sampling predominately during periods of furnace charging or
tapping operations.

b. The duration of emissions sampling at each of 24 traverse points shall be five minutes.

¢. Emissions sampling shall be conducted throughout all three phases of charging operations
per batch process. If a charging operation ends prior to the end of emissions sampling at a
particular traverse point, the emissions sampling at that traverse point may continue until the
end of its five-minute period.

d. If the tapping operation for that batch process ends prior to the end of emissions sampling at
a particular traverse point, the emissions sampling at that traverse point may continue until
the end of its five-minute period. Emissions sampling may continue, if necessary, for the few
remaining traverse points afier the end of the tapping operation such that all traverse points
are sampled.

S. BRC shall conduct visible emission observations only during periods of furnace charging or
tapping operations.

6. BRC shall provide EPA a time schedule of all production activities and stack testing activities at
least one day in advance of each day of stack testing.

[f you have any questions concerning this letter, please call Héctor Vélez or Francisco Claudio of EPA’s
Caribbean Environmental Protection Division at 787-977-5850 or 787-977-5841, respectively. Any
specific questions concerning stack testing should be addressed to Kai Tang of my staff at 732-321-
4364.

Sincerely,

John $f Kushwara, Chief
Monitoring and Assessment Branch

ce [ng. Luis Sierra Torres, Director
Air Quality Area
Puerto Rico I'nvironmental Quality Board
P.O. Box 11488
Santurce, PR 00910



Furnace #1



TBRC Sampling Period

Furnace 1

Run #1

Date 7/31/2012

From To Time (min) [Stage Charge ID

14:03 14:28 25 2" Charge |F1/Jul/2012/#88
15:43 16:18 35 3" Charge |F1/Jul/2012/#88
19:06 20:06 60 Tap F1/Jul/2012/#88
Total Sampling Time 120

Run #2

Date 8/1/2012

From To Time (min) |Stage Charge ID

12:36 13:36 60 1* Charge |F1/Aug/2012/#2
14:55 15:25 30 2" Charge |F1/Aug/2012/#2
19:33 20:03 30 Tap F1/Aug/2012/#2
Total Sampling Time 120

Run #3

Date 8/2/2012

From To Time (min) |Stage Charge ID

11:01 11:31 30 3" Charge F1/Aug/2012/#4
14:58 15:28 30 Tap F1/Aug/2012/#4
18:23 19:23 60 2" Charge |F1/Aug/2012/#5
Total Sampling Time 120




Carga de Ox1do en Horno No 1|

F .I.!"_!,")L e

Supervisor

Fecha

A—10 .

,27574

= «/’z/,eﬁl B

Andrabir e by

. Datos de Carga Anterior

Escoria

Plomo (Pulg.)

Tiempo de Corrida

.t.:rm.-récc‘ié.n ﬁequeﬁds (-v' ')

Chieydla o7 S 2 M () si (NG
oSG Material para Carga = i Fiujo de Aceite
M;ti;'iales Peso Patrén(Lbs.) Peso_l\;dido (Lbs.) Flama baja SP. 150 + 10
xido : .
m— ‘35‘3/’;5’2) ;7’5;; Valor R(T.al /570
Polvo de Filtro =2 o2 Flama Media SP. 220 £ 10
Hierro 2,0Q) 1000 £ 1,020 7 5‘/7@% Valor Real AR
Carbon 2900 WY v Flama Alta SP. 260 10
Soda 2300+ 4720 3300 4720 valor Real o XTA
Mezcla Pesada por: De ‘%aS&éO Num.Loader: . |
WA s JAcompanamientodelaCarga . o
. Tiempo Tiempo Programado Tiempo Real
fccion Elama Patrén Inicial Final Inicial Final Turno.
1°" Cargamento Baja 20 min. G5O 2, /0O 650 | 7. %0 | oA oB € oD
Fundir Media 1 Hr, 220 5./0 730 | .30 |ocAcBeCobD
2% Cargamento Baja 20 min. 5010 F.30 fg'z) 0/,’}’(_) oA oB p€ob
Fundir Media 1 Hr. &30 FiZD 920 /0’3 |oAeBoC oD
3% Cargamento Baja 20 min. 9,20 Q. 85D 0130 /150 oA B oC aD
Fundir Alta 2.15 Hr. G50 | wos” | ). 50 Fiuso 50| oA B oC oD
Descarga Baja 45 min. 008 /7/),'5"?) 350 290 oA B oC oD
Tiempo Total 6.00 Hr. Lhrs S$Osrin
4 AT " Pulgadas Conos de Escoria Charola Cono
olla #1 : Iniciales’ | Finales
Carga # : Cantidad [ o Lo
Carga # |75, 55 Susta, | 37" 503k :
Carga # W // W Conos de Plomo Olla 02 03 o4 o5 o n/a
Carga # | A £, | Pulgadas de Plomo Olla #1 | /5™

1 L' Caracteristicas del Producto (V)

~ Limpieza del Horno (V)

Escoria en el X . _ Y
Horno (L NNg (@/Sl, cantidad = & Cajon de Plomo (f/fLimpio ( ) Sucio
Escoria ( ) Liquida () Espesa () Gruesa Canal (¢~ Limpio_( ) Sucio
T TR T —~ Boca del Horno (¢ Limpio ( ) Sucio
Humo Falta Hierro Falta Carbon || (7 Normal Realizado por: @' W—
Ladrillos ( ) Limpio (M/Sucio *

Supcrvisor | oAoBeCoD 20| L5 \“cxﬁl éu—\o A S| osel v
5 Z =
Supervisor oA oB oC oD Vsl -Z e %//‘r/o _ﬂ?/‘, 39»4/—/9
Supervisor pA aB oC oD Va o W/ fp//
Supervisor oA oB oC oD e | 2 s o /p— =5 /ﬂ_é"m
Supervisor de Produccién: _\5( S@ Fecha: 24 :b}&) |,'2..
Supervision de Calidad: Fecha: 0 {
H— 2 5o afirde </ restnte o// v f
Pagina 1 de 1 PRD-F-03-E




~Bettery
n\R‘e,%:lmgco

Carga de ando en Horno No.1

ik
*‘-Az?.’}

OPm |[C0521D

=621 E

uﬁ"@{‘?} S A oD

S «'.-

No. Carga I Turno ‘Supervisor Fecha

G2 D~& s et 3/ /‘*/"/r
_ _ Datos de Carga Anterior : e N
Escoria Plomo (Pulg.) Tiempo de Corrida COrreccién Rmerida ()

Cha 10/ 18" Bhrs 50 min G ( )MNo

; Material para Carga o = __Flujo de Aceite
Mgtijriales Peso Patrén(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 % 10
xido 3000 29077 Valor Real /50
Plomo g.coo g oz -

Polvo de Filtro 2 Flama Media SP. 220 £ 10
Hierro 3 200 / cot [ O+ 64 Valor Real 22%
Carbén 3,000 ‘3007 Flama Alta SP. 260 + 10

Soda 3 300 3 3o Valor Real 261

Mezcla Pesada por: Num.Loader: |o#-£

Acompafiamiento de la Carga
- Tiempo Programado Tiempo Real
" Tiempo
o Elama Patrén Inicial Final Inicial Final L

18" Cargamento - Baja 20 min. b IKZ4 el 340 Y108 |cA =B oC oD
Fundir Media 1 Hr, 400 S0 & I00 LIo0 oA @B oC oD

2% Cargamento Baja 20 min. sloo 5120 5100 520 oA =B oC oD
Fundir Media 1 Hr, S\p0 6120 520 i) oA oB oC oD

3¢ Cargamento Baja 20 min. &) 22 7 jo -2~ |{o-T~ |oADBOCOD
Fundir Alta 2.15 Hr. Ao g:55 A '\'\‘Q oA oB oC oD

Descarga Baja 45 min. 555 240 110 } D o~ | DA QB oCuD
Tiempo Total 6.00 Hr.g M rdodui, &
3 Pulgadas Conos de Escoria Charola Cono
OMa L Iniciales | Finales

Carga# | < - o Cantidad — M

Carga # i g5

Carga # = Conos de Piomo Olla o2 03 o4 oS erfi/a

Carga# | _— Pulgadas de Plomo Olla #1 Vi

_ Caracteristicas del Producto ( e —

S rorineTre] —_— /) Limpieza del Horno (V')
Horno ( ) No (-¥7Si, cantidad = 77 .« Cajon de Plomo (/)/Limpio ( ) Sucic
Escoria ( =-Tiquida ( ) Espesa () Gruesa Canal (-~ Limpio () Suclo

Boca del H (impi i

Color del ( ) Negra ( ) Blanca (~rNormal oca_ il {Zlimpio ( ).Suelo

Humo Falta Hierro Falta Carbén N Realizado por: | p ) vy £ Ftn g
Ladrillos (--/)/Limpio () Sucio

Supervisores | Turno Hora { '~ Nombre - | Fecha;

Supervisor cAeBnCob  |0-6 %,’5 s o = 3/74/’/}»
- i = s

Supervisor | OAOBaCeB” |/ ) |3 4 (G0 Ovsdun (v 2Tty 2
Supervisor oA aB oC oD . / J ——
Supervisor oA oB oC oD I A

Supervisor de Produccién: _é{ /%@ Fecha: 2} %13\0\&‘?_
Supervisién de Calidad: Fecha: \)

T i et P Foriocne
Pagina 1 de 1 PRD-F-03-E



T ] M
, Carga de Oxido en Horno No.1
//_ ‘No. Ca_rgé_‘- Bk el Turno S -Sui:i’er.vi'sd_r-'_' 1 % 7. _ Fecha
P -:/ g — i .
[ Zx QR - =2 S g (o POVp Z-7 (12
bt s - Datos de Carga Anterior : : (i
Escoria Plomo (Pulg.) Tiempo de Corrida Correccion Requerida (V)
{ hayale 17 R NeDajan + ()l o (LY
AL LeAte e ‘Material para Carga. S WA Flujo de Aceite
Materiales Peso Patron(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 £ 10
Oxido T .aoa I sl & Valor Real i
Plorno Qoo a 2.ad U . .
Polvo de Filtro ,’:l ) a' B = Flama Madia SP. 220 £ 10
Hierro 1. Joa l.ooaYlwve o"’{,ﬂdﬁ Valor Real D Ra
Carb6n 1,aan Tom Flama Alta SP. 260 £ 10
Soda 1. Taa X . Jdoa Valor Real aé /
Mezcla Pesada por: -5 ./, 0 = ' 1 oz Num.Loader: |d';,21

A‘compéﬁarﬁiéhto dela Carga

2 Tiempo Programado Tiempo Real
Acgion RIS e Inicial Final Inicial Final Turpo
1% Cargamento Baja 20 min. 1A A 1204 1) an 1T oA oB oC eP—
Fundir Media ' 1lHrn 193:% 1134 oy T i T oA oB oC ab”
2% Cargamento Baja 20 min. Vo da LU A [N 7! <" e uB oC oD
Fundir Media 1 Hr. oo YN 7 Sy 3 </ =& DB oC nD
3% Cargamento Baja 20 min. oY [Tae B e . o wATB o€ oD
Fundir Alta 2.15 Hr. o o < g &SP 7 00 =& 0B oC oD
Descarga Baja 45 min. Ty 3 /a',f; . oo Foa oA oB oC oD
Tiempo Total " 6.00 Hr. 7 hrs
. Olla#l. } - -‘:Pull ada,_r’,-. . Conos de Escoria Charola Cono
L v : “ | Iniciales | Finales _
Carga # | =z q Do iy Cantidad — A5 H
Carga # T \ -
Carga # T c Conos de Plomo Ollao2 03 o4 o5 o n/a
Carga # 7= Pulgadas de Plomo Olla #1. | / /

. 'Caracteristicas del Producto (v —_—
- ) = Limpieza del'Horno (V). .
Escoria en el () No ( Si. cantidad = i bl
Horno g Eu Cajon de Plomo (/fk_impfo { ) Sucio
Escoria (KLiquida ( ) Espesa ( ) Gruesa Canal (-7 Limpio () Sucio
Boca del Horno ( ')/Limpio ( ) Sucio
Color del ( ) Negra () Blanca ( 4 Normal = -
Humo falta Hierro Falta Carbén Realizado por:  |4/q TC}f
Ladrillos ( ) Limpio (/)/Sucio

PR T UEon

‘Supervisores 2 | Hora ‘Nombre! i : S £
Supervisor CAcBoCeD” |0-D | (G Ravgs Cvnddine & Z-34-12
Supervisor | #AoBoCoD Vo \Rlispy Gewazatez | U E.C. P2
Supervisor oA oB oC oD ~ -
Supervisor oA oB oC oD T ~
[ Y
Supervisor de Produccién: M %_x@ Fecha: Z\ m\\L
Supervisidn de Calidad: - " ) Fecha: Ty

Pagina 1 de 1 PRD-F-03-E



Batﬁer\/‘fr’

(f Recyclinge..
Carga de OXIdO en Horno No.1
No. Carga = Turno Supervisor 7 Fecha |
f _f‘ T 7 s
57 & Clisng Aerzalez e
e M y Datos de Carga Anterior Ly A NI N
Escoria Plomo (Pulg.) Tiempo de Corrida Correccion Requerida )
> (r N
Cherota /77 Thrs (TS ()Mo
e Material para Carga ALY “Flujo de.Aceite
Mgtgdriales y Peso Patrén(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 £ 10
2 3{ coo ‘E.?O 7/ Valor Real /s /
o 2000 2029 Flama Media SP, | 220 # 10
Polvo de Filtro 7 7 ama Media SP.
Hierro Zoon (0007506 750075 A2 /4
Carbén 7 Soo J Z7E Flama Alta SP. 260 £ 10
Soda 3304 3 300 Valor Real e
Mezcla Pesada pori | <5, Num.Loader: [ .
" Acompanamiento de la Carga .
. Tiempo Tiempo Programado Tiempo Real
iiccion ElSma Patrén Inicial Final Inicial Final NOEme
1% Cargamento Baja 20 min. 500 g7 n 500 &'cp | e TB oC oD
Fundir Media | ° 1Hr e G io  |Grpo D'Gp | =& aB oC ob
2% Cargamento Baja 20 min. Gy S o oo oo oA #B oC oD
Fundir Media 1 Hr, ) /0. <0 1100 13100 oA @B oC aD
3% Cargamento Baja 20 min. Ve Xszzs) O 12:00 1206 oA =B oC oD
Fundir Alta 2.15 Hr. /760 Jris— V§76) 300 oA @B o€ oD
Descarga Baja 45 min. iris 200 300 7100 oA B o€ oD
Tiempo Total 6.00 Hr. Shes
Mgl il _ Pulgadas ¥ Conos de Escoria Charola Cono
Houai Iniciales | Finales L
Carga # Cantidad v e
Carga# | g7  [/0%ma dn| (O
Carga # A ") g// Conos de Plomo Olta o2 o3 o4 o5 o n/a
Carga # "n | " £w| 7 x| Pulgadas de Plomo Olla #1 | /7L~
f ‘Caracteristicas del Producto (V') e .
- o) - Limpieza del. Horno (+/ )
ESEonen SN Hae () Si, cantidad = 2"
Horno G - Cajén de Plomo (t/) Limpio ( ) Sucio
Escoria ( ) Liquida (‘ﬁ@;esa () Gruesa Canal (:;I:impio () Sucio
. et Boca del Horno &) Limpio ( ) Sucio
Color del (vy Negra ( ) Blanca -
Humo Falta Hierro Falta Carbon | { ) Normal | Realizado por: ﬁl%
Ladrillos | ( ) Limpio (7 Sucio e
&SP é’ﬁ%a’ﬁlllai’éi 'ﬁé‘d
Q" _ by A .— d Sy !
HORac: 1?"5&:1’ s ed‘a peso el
Am D621 5) DS| N0
EPM |[1521 D
01621 E 00,
/57 ’
S 4 2delios! S (DS

Supérvisores Turno f | Hora ___ Nombre
Supervisor =& 0B oC oD ,f-/O &l(:Sb/; (%762

Supervisor oA oB oC oD O-& %/3 %“,@/&

Supervisor oA oB o oD A// Py -
Supervisor oA nB oC oD [ /l"'" o /I ;

fa
Supervisor de Produccién: \é{ @ Fecha:

Supervision de Calidad: Fecha:

Pagina 1 de 1 PRD-F-03-E



Y

“Caracteristicas del Producto (v )

Agce.
Carga de Oxido en Horno No.1
/- No.Carga Turno S Supervisor Fecha '
P 0—& s il S el
s ‘Datos de Carga Anterior Al RS
Escoria Piomo (Pulg.) Tiempo de Corrida Correcciéon Requerida (V)
Clars /o /5" Sz (Lr s ( )No
Material para Carga ) Flujo de Aceite
Mgt.edriales Pes‘o;;trén(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 + 10
xido 320 32 /2/ Valor Real /57
Plomo Pl Lo 2 : - e
Polvo de Filtro = o Flams Media SB; 220
Hierro = 200 [, 00+ [, 200 7 500 Valor Real Aado
Carbén 5,300 A &8 Flama Alta SP. 260 £ 10
Soda 3, 300 3, 300 Valor Real D B
Mezcla Pesada por: | 2 4,,'2. Num.Loader: [ (24
Acompaiamiento de la Carga i
o Tiempo Programado Tiempo Real
- Tiempo
Atcion Glama Patrén Inicial Final Inicial Final L
1°" Cargamento Baja 20 min. & 00 ¢ 20 SO0 | !0 | oA eBaC oD
Fundir Media 1 Hr, Y 50 590 5100 | 5100 | oA «B oC oD
2% Cargamento Baja 20 min. 520 BN L) 00 7.* 3~ | OA aB oC wB
Fundir Media 1 Hr. L' 6 0 — < A Q7. | cAoBoCol
3% Cargamento Baja 20 min. 640 700 9o T "q,fg'za oA oB o
Fundir Alta 2.15 Hr. 2100 75 G, o o §1-4a | OA 0B oCeb]
Descarga Baja 45 min. 7'15 000 11 Ao 1. Up |GADBOC O
Tiempo Total 6.00 Hr, < j,wq_ﬂm‘_*,
RSl Pulgadas - Conos de Escoria Charola Cono
¢ ONa#L L nicialest || Finales
Carga # |4 = on on Cantidad — Tz
Carga # | > 7 LR «
Carga # — et 2 Conos de Plomo Olla 02 o3 u4 u5 o n/a
Carga # e 7 Pulgadas de Plamo Olla #1 W;}_& 1 2 nom bl Ty 1€and
—_—

‘Limpieza del Horno (+/).

(—yTimpic ( ) Sucio

( < Limpio ( ) Sucio

(~7) Limpio ( ) Sucio

Escoria en el = . N e
Horno ) (3~Si, cantidad = 2 Cajéon de Plomo
Escoria (-~ Tiquida ( ) Espesa () Gruesa Canal

B del H
Color del () Negra ( ) Blanca ('ﬁo | oca- 8 T orno
Humo Falta Hierro Falta Carbon HnE Realizado por:
Ladrillos (~~¥ Limpio ( ) Sucio

W2 Jetncs'in Siamn Foms |

i L
ETAm |:|621 D O 6-2 e
OPm |(1521 D , 0 2-10
z~ 9, o C2LE 6657 [= /./w z Fios | 2
’w ——Z-
- }’
B o Faica de s loadersle2 1 5048580 a 57 401bs s i eI S e
Supervisores:|' - - Turno Hera Nombre ¢ Fiema’ Fecha! |
Supervisor nA @B oC ob /06 N Ve L y\’%ﬁv ,Z"-/gé‘v L
- d 2 - &
SURSRVISOh OACBoCeB [f. 0 lorucm o Porpn. | Onactan (o 1-X- 12
Supervisor oA oB oC oD ¥ d
Supervisor oA oB oC oD =
o
Supervisor de Produccion: ‘él*,s% Fecha: 7 %\‘t
Supervisidon de Calidad: . \, Fecha: '
Az sion de acel? >
U [Jesion de acelre Zmpval F A
Pagina 1 de 1 PRD-F-03-E




-ga%téry‘?

ARETYCTINgee.
\(&-—/ Carga de 0xndo en Horno No 1
. . No:Carga Turno | . viSupervisor: U Fecha .
=D 6-2 M 9. f 22
= 27 3%
SRR ; . _Datos de Carga Anterior ) Feanies
Escoria Plomo (Pulg.) Tiempo de Corrida Correccion Requerida (V)
Chonla jpR« R hy Un want () si (&l
S ~Material para Carga: N BN " Flujo de Aceite
Materiales Peso Patron(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 % 10
Oxido .
I L?—?)MG 32-\-&‘2 Valor Real ]JQ
Flomo e oo Lt Flama Media SP 220 % 10
Polvo de Filtro 2 - 2. ama et ot
Hierro dsann l.lon "}’l(ha_\c\"“?"m Nalorkel ‘;QQ
Carbon 2,90 a .90 4y Flama Alta SP. 260 + 10
Soda 7 laa 1. Joeo Valor Real oL Q {
Mezcla Pesada por: [~ ., 5 -2 ¢y oo Num.Loader: Ié& {E
T S eowws i AcompafiamientodelaCarga
B Tiempo B Tiempo Progtamado T Tiempo Real
ascy Elama Patron Inicial Final Inicial Final LT
1% Cargamento Baja 20 min. i Ua |l oa i UA oA B pC cb|
Fundir Media © 1Hr }-ao Do i o uA oB oC o
2% Cargamento Baja 20 min. None D12 W&o & 0B oC oD
Fundir Media 1 Hr. S DA X0 B.70 =X 0B oC aD
3% Cargamento Baja 20 min. 1-Da |T-dYa [7'%0 @X oB oC oD
Fundir Alta 2.15 Hr. <~ » c.cc 820 A oB oC oD
Descarga Baja 45 min. L5 oodia Jivo o’ 0B oC oD
Tiempo Total 6.00 Hr.
Pulgadas. A Conos de Escoria Charola Cono
: Iniciales | Finales | 4 2
“Carga ra ﬁ_‘g yee | 27 Cantidad o i
Carga # / / _/ -
Carga # ,‘// n/ ,.// Conos de Plomo Olla 02 03 04 o5 o n/a
Carga# |/ 7 Wz e Pulgadas de Plomo Olla #1 [ /7
Caracteristicas del Producto (V). . - e
i ( ),c Limpieza del'Horno (v )
Escoria en el () No (‘{S' Ftidad =
Horno ATt r? Cajoén de Plomo ( 4L]mpio ( ) Sucio
Escoria (/)/Liquida () Espesa () Gruesa Canal ( /f,L,impio () Sucio
- 1H Limpi Suci
Color del ( ) Negra ( ) Blanca ( '){or al Boca-de arng (fo [mpo () Suel
Humo Falta Hierro Falta Carbén m Realizado por: |0, 76/
Ladrillos ( ) Limpio (#7 Sucio

Snﬁe’r\rfsores A Turno: 10 | ymk Bl ea | Firma 'Fecha
Supervisor | o0A0BOoCED” |50 |Seiza (r POKIT v G 3-)-}2
Supervisor ¢ oB oC oD 7. lp Cﬂfﬁ}m T // _r_P _CZ c?////_z
Supervisor oA oB oC oD A/ / /\//— A//
Supervisor oA oB oC oD /* /,f /,d 4

Supervisor de Produccién: \A) @ Fecha: 21 %\ .
Supervisidon de Calidad: . Fecha: i U '

J
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Carga de Oxido en Horno No 1_

/7/Carga 5 Turno - Supervisor Fecha
/
= T3 Z-/o Cison Conzlez Y rddd/4
o 4 . Datos dé Cardga Anterior W Y e
Escoria Plomo (Pulg.) Tiempo de Corrida Correcci6n Requerida (V)
¢ fo K _
Chara/e /% _/?/u’i () S (7T
. Material para Carga e T o Flujo de Aceite
Materiales Peso Patréon(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 £ 10
Gxido A 00 3L079 /
Valor Real 152
i 2,000 3.0?—/ Flama Media SP 220 £ 10
Polvo de Filtro Z 7 2 ‘
Hierro Sooo q’od'f’loof’l 3'05_ Valor Real Y-
Carbén ,( S0 Z 957 Flama Alta SP. 260 + 10
Soda 3 S0 3. Foo Valor Real AL/
Mezcla Pesada por: | Jr )z 7 Num,Loader: |6:2/.[f
& Acompanamiento de la Carga :
- Tiempo Programado Tiempo Real
- Tiempo
Gission Elama Patrén Inicial Final Inicial Final fAUENg
1% Cargamento Baja 20 min. X' 705 2% | £ %y | oA cBoC oD
Fundir Media 1Hr. Cipn VOIOo | Sigo O Yo |=AKTBoCab
2% Cargamento Baja 20 min. oo 0_,/‘1@ 1040 |3 %0 | oA oBoCoD
Fundir Media 1Hr o790  liliZp /) |4 ¥0 | oA B oC oD
38" Cargamento Baja 20 min. il lp Tl Yo 1340 [ gD oA ¢B oC oD
Fundir Alta 2.15 Hr. } Y0 jrss /40  |G!/CLJ | oAdBoCab
Descarga Baja 45 min. ]l 58 <. 000 7100 oA 0B € 0D
Tiempo Total 6.00 Hr, 10 Jagg: D wes .
LR Conos de Escoria Charola Cono
olia #1 FELPhIgedEs
; Iniciales | Finales |
Crgat s | 2> (L7 Cantidad = ZF
Carga # %~ 3 FVsusia | J17 susron
Carga # N — Conos de Plomo Olla 02 o3 04 o5 o n/a
Carga# | _—— A Pulgadas de Plomo Olla #1 | />
Caracteristicas del Producto ( s e
; : cto (V) Limpieza del Horno (V)
Escoria en el (J N (ﬁ cantidad = "
Horno - : el o q Cajon de Plomo (V)/Limpio ( ) Sucio
Escoria (/)/quuida ( ) Espesa () Gruesa Canal (\‘//;'}impio () Sucio
— Boca del Horno (&) Limplo ( ) Sucio
Color del () Negra () Blanca ] -
Humo Falta Hierro Falta Carbén (/)ﬁ)rmal Realizado por: | (. %
Ladrillos ( Limpio ( ) Sucio

".".1?“{‘5;.35\“8@\;- [ Qé;‘sfi AT ;

‘Supervisores'| Turno. . | Hora Nombre Firma Fecha

Supervisor | eRoBoCob Z-/0 lson (Gerlez 7 o7z

Supervisor oA #B oC oD 0~ 6 %‘3 :ngcfa /'&"‘ s

supervisor | ocABo€D [ie-2 | ~{ . Siud U e 2%

Supervisor oA oB oC oD ) I \l = J

[} = \II [

Supervisor de Produccion: \x)_ QJ‘Q\N@ Fecha: %\9’4 2ooph2

Supervision de Calidad: \ Fecha u ‘ J
N '
Pagina 1 de 1 PRD-F-03-E




i ;’j/

Carga de 0x1do en Horno No.1

“Turno

Supew;sor

/ﬁ

4

é{;«ﬁ %/’f? r?

ESCOI‘Ia

Plomo (Pulg.)

"7 'Datos de Carga Anterior

Tiempo de Corrida

~Correccion Requenda (\/)

C Aa'm/a

/71(

}o}'\y:}am-}’ (

of si

( )No

TR TN

Material para Carga.

EnT
i
i

—

Flujo de Aceite

Materiales Peso Patron(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 % 10
I?IZ:\Z ?O%%O Bgfl’ aa;_% Valor Real j Sa
Polvo de Filtro g2 = Flama Media SP. 220 £ 10
Hierro 3000 /, 5027 ; =% Valor Real QPN
Carbén 2 P00 2 575 Flama Alta SP, 260 * 10
Soda 32 300 3 oo Valor Real AP
Mezcla Pesada por; | /57 Num.Loader: | & &
R " Acompanamiento dela Carga -
+ Tiempo Programado Tiempo Real
Accioy Glamd P Inicial Final Inicial Final R
1% Cargamento Baja 20 min. it o 9 + 30 | 7’3o |0AoBaC eb”
Fundir Media 1 Hr. 7 2a | Zoda -7 - C 2 - .. | oAcBoC Jqb
2% Cargamento Baja 20 min. e |79 -Un S .tvn |G<t{o |cADBoCal
Fundir Media “1Hr. Qotdn 1Grge |G tun lio-Ya |0ABoCHD
3% Cargamento Baja 20 rin. G4, lio ‘oo lin.da il de |0AdBaC oD
Fundir Alta 2.15 Hr. o oe lideis llde X 'pp | =A0BoCob
Descarga Baja 45 min. 133 T |lraa 3. Co <o | @A uBaCoD
Tiempo Total “ 7 6.00 Hr. b c
2 . 'Pulgadas '/ Conos de Escoria Charola Cono
R Guo. Tniciales | Finales . .
Carga # | <= DAt /. Cantidad — ,%
Carga # - / / / e
Carga # o P «Z Conos de Plomo Olla o2 p3 04 05 o n/a
Carga # | ~ 4 /S 77 Pulgadas de Plomo Olla #1 |/

Heih

7., . Caracteristicas del Producto (V). ‘.10

Escoria en el

_'Limpieza delHorno (V')

- ] e
Horno qp W (’(S_" cantidad = ‘;7‘ Cajén de Plomo (ff{Limpio ( ) Sucio
Escoria (/)-Liquida ( ) Espesa () Gruesa Canal (4 Limpio_(_) Sucio
Boca del Horno (/ﬂ._impio () Sucio
Color del () Negra ( ) Blanca ( -rRormal ~ - i
Humo Falta Hierro Falta Carbdn Realizado por: /5756 /
Ladrillos | ( ) Limpio (/)/Suuo

.Supervisores. abdiyr*s " Nombi el nai e
Supervisor oA @B oC oD N Js Zrrery o
Supervisor 0ARBaCe®” | 7. 2 |5 g (o Porea] nadun G- P -D-12
supervisor | @AoBoCoD |7 /o |Bley) fonmniez | (0 &4 Bl
Supervisor nA oB oC oD :
Supervisor de Produccion: Fecha:
Supervision de Calidad: Fecha:
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=

o a -
o

el Carga de Oxido en Horno No.1
g,fo_'._zCarga Turno Supervisor Fecha,
__,i/:"/’g é 2 St G Poig 5
/ - Datos de Carga Anterior : Rl A g e
Escoria Plomo (Pulg.) Tiempo de Corrida Correccion Requerida (V')

 Charo/s

I'i’/?

?/‘r?

(-7 Si ( INo

ReEosEblGa0 Ce 0o d&’r&’

’.‘éé‘i?”&x 5 .R‘esen"sabn dad‘s“a"

_ ‘Material para Carga’ L Flujo de Aceite
M_atedriales Peso Patrén(Lbs.) Peso Medido (Lbs.) Flama baja SP. 150 % 10
Oxi ) N
xido A2 osa T2y0y42 valor Real 1S/
Flomo Liasca Rior? Flama Media SP. | 220 % 10
Polvo de Filtro S . s el
Hlerro I can l. Zas +500/B0S valorBeal__{ 774
Carbén s S 0] Flama Alta SP. 260 £ 10
Soda 7 .1on 2 o Valor Real 1745_57
Mezcla Pesada por: |5 ,, . » ~DOinnss Num.Loader: |, ~
Acompanamiento de la Carga BoE
" Tiempo Programado Tiempo Real
¥y Tiempo
eston il Patron Inicial Final Inicial Final _
1% Cargamento Baja 20 min. ' pa <rdo e |Soc & oB cC oD
Fundir Media 1 Hr. ' 4o <76 |5 0o |{loo | e#oBoCob
2% Cargamento Baja 20 min. 1S rZo "o Greo 720 gA 0B oC ob
Fundir Media 1 Hr, S | s (750 332 =& GB o oD
3% Cargamento Baja 20 min. 7 oo Wi Qrys oA 0B oC oD
Fundir Alta 215H. [T foo G /s |FiisT ,/ yo oA oB 2C oD
Descarga Baja 45 min. @IS [CF 0 SRS 1030 2 oA oB =€ oD
Tiempo Total 6.00 Hr. 5//55' Sty
i Pulgadas Conos de Escoria Charola Cono
Olla #1 Tniciales-| Finales
Carga # | £ ¢ s 2 57 Cantidad v =
Carga # / e
Carga # o o v/ A Y L Conos de Plomo 427" Ollag2 o3 04 o5 onfa,
Carga # | ~ /T / Pulgadas de Plomo Olla #1 | #2" /¢ (L0 @44/;"5‘9/9
Caracteristicas del Producto (v —— e
: —— () 7 ~ Limpieza del Horno (V)
Escoriaenel | y, (7SI, cantidad = ¢,
Horno g Cajon de Plomo (. Limpio ( ) Sucio
Escoria ( ) Liquida ( ) Espesa () Gruesa Canal () Limpio () Sucio
s B del H impi i
Color del ( ) Negra ( ) Blanca ( ) Normal oca. © morme @/)/ilmplo (/ L Suce
Humo Falta Hierro Falta Carbdn Realizado por: A C'?zw«/zﬂé7
Ladrillos | ( ) Limpio () Sucio s S

z mer:{m.

‘Supérvisores | Turno. Hora Nombre Firma Fecha
Supervisor oA oB oC b /‘:,) N T i 2 P wen (¥ Q.21 )
Supervisor KoBoC oD |2 /p |\ Plise, Garnler | &L, 272,
Supervisor oA 0B @€ oD -2 | T rae _[4) v " 7
Supervisor oA oB oC oD /%%( /:{{,ﬁ,/t % e o

Supervisor de Produccion: Fecha:

Supervisién de Calidad: Fecha:
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Furnace # 2



Furnace 2

Run #1

Date 7/31/2012

From To Time (min) [Stage Lot ID

13:16 13:51 35 2" Charge |F2/Jul/2012/#25
15:08 15:33 25 3" Charge |F2/Jul/2012/#25
20:34 21:34 60 Tap F2/Jul/2012/#25
Total Sampling Time 120

Run #2

Date 8/1/2012

From To Time (min) [Stage Lot ID

8:19 8:39 20 1 Charge |F2/Aug/2012/#1
10:46 11:26 40 2 Charge |F2/Aug/2012/#1
13:13 13:43 30 3" Charge |F2/Aug/2012/#1
17:52 18:22 30 Tap F2/Aug/2012/#1
Total Sampling Time 120

Run #3

Date 8/2/2012

From To Time (min) [Stage Lot ID

9:47 10:17 30 3™ Charge [F2/Aug/2012/#3
16:16 16:46 30 Tap F2/Aug/2012/#3
17:10 18:10 60 1" Charge F2/Aug/2012/#4
Total Sampling Time 120




BEttery)

{ Recy ingee.

Carga de Oxido en Horno No 2

/ . No.Carga - Turno’ Supervisor Fecha '
s /0 —6 a/f% ‘ AL
5 Al Datos de Carga Anterior : Vi
Escoria Plomo (P_Ig.} Tiempo de Corrida Correccion Requerida (V)
Chirnla Ra " lahy 0 s Gl
s Material para Carga A S i " Flujo de Aceite
Mgte:jriales Peso Patron(Lbs.) . Peso Medido (Lbs.) Flama baja SP. 290 & 10
Xi / ~
= 1/0 00O gA2le e Valor Real PN
oo $000 8, Oq&’ Flama Media SP 280 & 10
Polvo de Filtro ) ama Media SP.
Hierro I, Feo \GDD‘)L linaa +3az Valor Real 2% ]
Carbén 3 oD 3 OF7 Flama Alta SP, 300 = 10
.Soda T ST - Valor Real Tan
Mezcla Pesada por: | 7. Lcy Num.Loader: Eaz;'b
Sy T Acompariamiento delaiCarga .
Tiempo Programado T‘empo Real
s Tiempo —l
g sion Hlaga Patrén Tnicial Final Inicial Final e
1¢" Cargamento Baja 20 min. . 11,0 1A |.).in ~ |OAOBOC L
Fundir Media 1 Hr. 11 o .20 o {2 oallmaa oA oB oC oD
2% Cargamento Baja 20 min. 10000 o da lisooa i+ . |0AGBGoCsBT
Fundir Media 1 Hr, . Ya |j e i« Vn |2:5» |oAoBoCel’|
3° Cargamento Baja 20 min. | -Ua S /oo 21, &/ | wAgB o€ o
Fundir Alta 21, 5o lu- g s 2 ¢n |%:3> |wAgBoCoD
Descarga Baja 45 min. 7RIS Tac |20 19:¢n oA oB o€ oD
Tiempo Total 6.00 Hr. Ol Uowds
e Conos de Escoria Charola Cono
Olla #e = | __Pulgadas .
| Iniciales | 'Finales; [ £
Carga # |2 < ) g S Yl 330 Cantidad e /[~
Carga # /
Carga # W/KW) r//:;,..a Conos de Plomo Ollaaf6 o7 o8 o9 o n/a
Carga # / e Pulgadas de Plomo Olla #6 | O 77 %
Caracteristicas del Producto (V) = | e
Escoria en el . . " . 3 (4 Limpieza del Horno (\/ ) -
Horno () BO (v) Si, cantidad = & Caj6n de Plomo () Limplo (+Y5ucio
— =
Escoria (/ﬁquida ( ) Espesa () Gruesa Canal (/}‘L,lmpxo ( “¥'Sucio
74 Boca del Ho S
Color del ( ) Negra () Blanca (f)/Normal oca. e omo (R (L Jouce
Humo Falta Hierro Falta Carbdn Realizado por: 7//{/\@ =
Ladrillos (&) Limpio ( ) Sucio

'Supervisores | .. Tarno Hora | _ Nombre ,, (i " F;I'rma : " Fecha .
Supervisor oA génc oD O-C e /,é”(% /3 (/z//)’ Yo (P
Supervisor | OASBACel |f > |yuuu G Potan | Oangen G | 7T0p0.2
Supervisor oA pB oC oD 2.~/ /J%MJ M— 7/3’/2"
Supervisor oA oB oC oD ?

Supervisor de Produccién: Fecha:

Supervision de Calidad: Fecha:
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Batteryy

R.ecyéltngm ==
i Carga de 0x1do en Horno No 2
i -T/u_rr't ] [ ?ype?sqr i ; 7 > ha iR
Py
5)2/ A/ / 7/3"/ -
Tkl T Dates delCarga Anterior
Plomo (Pulg ) Tiempo de Corrida COrrecc:én Requenda w')
1 n /
(. 2 A LDL gt ()8 (T o
7 ~ " 'l.Material para Carga LT .. Flujo de Aceite '
Materiales Peso Patron(Lbs.) Peso Medido (Lbs.) Flama ba
ja SP. 220 = 10
grdo E@ Cm C’f@ O 76 Valor Real 258
o s D g &0 | dia S 280 £ 10
Polvo de Filtro > z T Bt i
Hierro 2 Sy 2 STCOA 5D} F e Valor Real 226D
Carbon Yo ®) ﬁo /f’) Flama Alta SP. 300 £ 10
Soda Ls0 ¥-520 Valor Real 30
Mezcla Pesada por: NCNTS Num.Loader: |£ 2/
bR e .. Acompanamiento dé'laCarga = i b
B Tiempo Tiempo Programado Tiempo.Real
Aesion gt Patrén Inicial | Final Inicial | Final germo
1* Cargamento Baja 20 min. G40 15 Jp:00 | GO 10D #A oB oC oD
Fundir Media 1 Hr. 1050 /1500) 10:¢€0 H.4o | =A #B oC oD
29 Cargamento Baja 20 min. 10200 7220 LI j1Q:¢o |OA =B nC aD
Fundir Media 1 Hr. (102D ) 1a Y>> 2 ¢/7> | oA oB oC oD
3% Cargamento Baja 20 min. ,gm? 122D oL =G L5 XY oA aB& oC oD
Fundir Alta 2,15 Hr. (wald |57 300 |7, |oAeBoCob
Descarga Baja 45 min, 915 | By oot o | 7.7 4o | OA OB cCob ™
Tiempo Total 6.00 Hr. j~d ) o )
Fiifter : lgadas. Conos de Escoria Charola Cono
e [ Iniciales’| Finales
Carga # Lpt—6. |35 suden| |1 " Cantidad — ez
Carga #
Carga # _ 0. Conos de Plomo Olla 857 08 09 o n/a
Carga # ] ! Pulgadas de Plomo Olla #6 QN

" Caracteristicas del Producto (V)

Escoria en el s A - 77 Limpieza del Horno (M)
Horno (R (S, cantidad = 7 * Cajén de Plomo (—=rtimpio ( ) Sucio
Escoria (mmda () Espesa () Gruesa Canal (~yTimpio () Sucio

Boca del Horno ( 'Jﬁmpio ( ) Sucio
Color del { )} Negra () Blanca (/)/Normal = -
Humo Falta Hierro Falta Carbdn Realizado por: )}/A Frol Clis
Ladrillos ( mpio ( ) Sucio

Supervisor

wA oB oC oD

supervisor | A CD |1 o1/ hecd Log | ot e
Supervisor oA oB oCgD (0’2 ‘SiA/;V\ 6’ P-Q..I/J Qﬁ/‘lé/:/l_ (79' 2-’ - ) 2
Supervisor oA oB oC oD
Supervisor de Produccidn: Fecha:
Supervision de Calidad: Fecha:
Pagina 1 de 1 PRD-F-24-E




(313

Bat teryy
Clinge..
Carg_a de OXIdO en Horno No 2
4 No. Carga Turno ' ~ Supervisor “ 1 Fecha
> — = G
zZ /076 L3 ’ﬁ{i\ 5}, /= /02_
& s Datos de Carga Anterior. . o et e
Escoria Plomo (Pulg.) Tiempo de Corrida Correccién Requerida (V)
Chovala 22 akee () s (-
: Material para Carga & : Flujo de Aceite
Mat.eriales Peso Patrén(Lbs.) Peso Medido (Lbs.) Flama baja SP. 220 £ 10
Oxida 408 O dyole Valor Real DD
Plomo 5’,000 ?') Qro Fl Media SP 280 :!:h10
Polvo de Filtro S o ama Media SP.
Hierro 5 &0 le‘l’ﬁmof‘{ ! Valor Real 2L |
Carbon R ole) ¥, o7 Flama Alta SP. 300 £ 10
Soda Ehas ol 500 o Valor Real FEicws.
Mezcla Pesada por: | - fccd Num.Loader: |CJ/—£
Acompanamiento de [a Carga A,
Accidn Flama ol Tiempo Programaco Tiempg Reel Turno
Patrén Inicial Final Inicial Final
1% Cargamento Baja 20 min. Ul L. Ca €2 T (> 7~ |oADBGaC aD":
Fundir Media |- LHm 2. 0. .c. |4 -Ta linsla |CACBCCol]
2% Cargamento Baja 20 min. G5 J e, ‘o lo { +, | OAoBOoCuD
Fundir Media 1 Hr. o A 1009 o Viodo 1D ya DADBDCdb/
3% Cargamento Baja 20 min. [T '| ] _'? . 10 Ua ’2'70\»\ DA oB oC #D
Fundir Alta 215H0 |44 .74 Cuc | Zuov- |Sr1D | wAcBoCob
Descarga Baja 45 min. I 3 - 7a 5> v D @ s | ?A oB oC oD
Tiempo Total 6.00 Hr. [Dfenrr. 2ol
ey Pulgadas . Conos de Escoria Charola Cono
. Olla#6 = Iyiciles | Finales y/
Carga # | &7 Dan <z /! Cantidad 7 T L,
Carga # P — F
Carga # . N Conos de Plomo Olla o6 o7 o8 o9 p1fa
Carga # - Pulgadas de Plomo Olla #6 | ) &
-
Caracteristicas del Producto () T Pt T T ey
reroria en el e ¢ 3 - Limpieza del Horno (V')
Horno () No ( Si, cantidad = /O Cajén de Plomo ( ) Limpio ( ~ySucio
Escoria ( Yliquida () Espesa () Gruesa Canal ( ) Limpio () Sucio
ST e 3 Bianca (ﬁ/N : Boca-del Horno I{L.Lmﬁlo ( ) Sucio
Humo Falta Hierro Falta Carbdn i Realizado por: ¢ \ 7"{,/&6
Ladrillos ( impio ( ) Sucio

Supervisores - Turno ' Hora _Nombre , . Firma ‘Fecha
z 7 z
Supervisor oA =B o€ oD ~& \te D/ /é{p O/% }‘\ o [A‘,ﬁ/}‘% KL~ fol
Supervisor oA 0B o€ eB™ 2% ) la L (;—)PD Vil Lo ;' 2 I e
Supervisor DAcBoCaD |5 ;9 A d N < - ;r/x/? Z
Supervisor oA oB oC oD %/Mv
Supervisor de Produccion: Fecha:
Supervision de Calidad: Fecha:
Pagina 1 de 1 PRD-F-24-E



Carga de OXIdO en Horno No.2 ,

Alpicargat LT TuEmo Supervisor | /. /Fecha_
Fe. 2D | Al Clper g //év
A S AR 1. 'Datos de Carga Anterior - s
~__t_Escdria Ploma (Pul_g ) Tiempo de Corrida Correccmn Requenda ('\/)
R /Oh«/ &2 () Si (‘Vﬁ\lo
ol TSI _Material para Carga: ' R N Flujo de Aceite
Materiales Peso Patron(Lbs.) Peso Medido (Lbs.) Flama baja SP. 590 * 10
Oxido LT YO.0%7
Valor Real 27D
Lome -0 7. 270 lama Media S 280 % 10
Polvo de Filtro > ol Flama Media SP.
Hierro Py 2SIV ECO+HDT 5O Valor Real 2‘7@
Carbdn Do B052 Flama Alta SP. 300 % 10
S L£20 LS Valor Real 3D
Mezcla Pesada por: | ¢rer~a .- Num.Loader: [Z2/2
SR 7 77 Acompanamiento dellaCarga: ‘. oo 0 '
.. Tiempo Tiempo Programado Tiemp: Real
s Flama Patron Inicial Final Inicial Final e
1% Cargamento Baja 20 min. £, YD WA (e (B | D¢ (&) |wef oB oC oD
Fundir Media | 1Hr ) 50 2.1 | 8 ¢ | oA oBoCab
2% Cargamento Baja 20 min. <0 @30 -0 O #A oB oC oD
Fundir Media 1 Hr. 23D |9 nd Sy )00 | oA @B o oD
3" Cargamento Baja 20 min. 920 DD 10 L350 |)J:7c | oA eBoC oD
Fundir Alta 2.15 Hr. D5 7 2:0C VN> 4,90 |pAeBoCoD
Descarga Baja 45 min. 1705 | JUSD 2. 4O | 5.:30 |uvA eBoC oD
Tiempo Total 6.00 Hr. /ohry JOutn
WAL Pulg ; Conos de Escoria Charola Cono
Olla #: Lipulgadas oo
- - 't | Iniciales | Finales
Carga # %'2_\ =B 7ot Cantidad [ ’%—&c%
Carga #
Carga # 0 4 Conos de Plomo Olla 06 o7 08 o9 o n/a
Carga # Pulgadas de Plomo Olla #6 0‘19 4
i Caracteristicas del Producto (Vi) o it i e e e
Eecocia en &l e o L6 3 = " Limpieza deliHorno (V)
Horno ()Mo () Si, cantidad = 7 Cajon de Plomo (Jf Limpio ( ) Sucio
Escoria (+7 Liquida ( ) Espesa () Gruesa Canal (~F Limpio () Sucio
T e T —— — Boca-del Horno ('f-}/lepl()\‘( ) Sucio
Humo Falta Hierro Fajta Carbon a Realizado por: S~ OO LT
Ladrillos (w/) Limpio () Sucio /
Olilsg
a ém D621 D D Si MNo
Supervisor szDB oC o O’L—@ /(./épﬁ///’ ( F\;{——’/ @/{/f Z_,
Supervisar cAoBoC oD o—¢ |/ [ffedd /Z( . et " FA A
Supervisor pA oB oC oD
Supervisor pA oB oC oDl
LN
Supervisor de Produccién: QQ M Fecha: \
b : ; 2 . Cq-u“'n,
Supervjsion de Callqad: . \ Fecha: (_)

3 NP RV W A A/ A
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f,

Bat"érv‘ﬁ

:{Recyc inge.

Carga_de Oxido en Horno No 2_

No. Carga’ Turno ; Super\usnr . Fecha
FES Jo—& (L 7t_,/f_,c/ ? oé"/o&
LR Datos de Carga Anterior e IR T
Escorla Plomo (Pulg ) Tiempo de Corrida Correccién_Requerida (v) |
Al QDN E | PALS 9D v () si (T No
: _ Material para Carga P Flujo de Aceite
Materiales Peso Patrén(Lbs.) Peso Medido (Lbs.) Flama baja SP 220 + 10
Oxido o :
l /O, OO vAO) 0?20 Valor Real vl
Plomo & B0 F oL | - 5
Folvo de Filtro T 3 2 Flama Media SP. 280 + 10
Hierro J, O 9 TTEESEE), oD Valor Real D2
Carbén 7, o T OO 7 Flama Alta SP. 300 % 10
Soda <~ 500 </, S Valor Real Toa
Mezcla Pesada por: | (7). Oj‘c)/o’L Num.Loader: ]é.g/j -]
7
Acompafamiento de la Carga AT
. - Tiempo Programado Tiempo Real
o Tiempo
Aggion e Patrén Inicial Final Inicial Final funne
18" Cargamento Baja 20min. |78 ISasO =P | X o | OA BB TC oD
Fundir Media 1 Hr. SesO 16250 Lo 1a 7. 7, | oA oBGoCeD |
2% Cargamento Baja 20 min, & s LD 7 Ta S r7., |0ACBGCC
Fundir Media 1 Hr. o1 O O L-q A § s 7~ |DAaBOoC
3% Cargamento Baja 20 min. o T3 G 3 Jo Y | DA DB oC el
Fundir Alta 2.15 Hr. S nT> IO 1o rda, s W(‘ oA oB oC oD
Descarga Baja 45 min, VO Y)Y A0 g4 1<,/ | oA oBoCob
Tiempo Total 6.00 Hr, [ b (faondin
; olla #6 ] 2 -I_p'u]gada_'s- Conos de Escoria Charola Cono
Iniciales | Finales /
Carga # |71 S =S Cantidad i }f//}q-
Carga #
Carga # Conos de Plomo Olla 06 o7 08 n9 B//a
Carga # Pulgadas de Plomo Olla #6 | “2>°¢
"Caracteristicas.del Producto (v/) = e — :
Escoria en ol ”)/ _( 3 , Limpieza del Horno (V)
Horno ( ) No (4 Si, cantidad = Q l Cajon de Plomo ( ) Limpio ( d{ucio
Escoria (—yTiquida ( ) Espesa () Gruesa Canai () Limpio ( ) Sucio
' === =
Color del () Negra ( ) Blanca ( O/K‘ | Boca-de Homno (f)(/'/’ MBLIES
Humo Falta Hierro Falta Carbén olna Realizado por: / /},4.%
Ladrillos | £7) Limpio ( ) Sucio d

. ElSl " No
»

Supervisores | Turno Hora Nombre TR o 'p;;_ma: " Fecha
Supervisor nA B aC oD oG |, U // ,&gdé ,6 ,fm ) Fcd =/
Supervisor oAoBoCeb” |/ .- NIV PNAY T e /@ i ,-é-'—\ 3.2 y2
Supervisor A oB oC oD 10 (ot vinm \ﬁu ) 5’///{)
Supervisor oA oB oC oD - 7

Supervisor de Produccién:

Fecha:

Sq/égrvisién de thfdad:

Fecha:

=2
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4

S21D:3580,3574016%,

-
X Carga de 0xndo en Horno No.2
—  No. Carga ~Turno ! Supennsor f Fecha |
/ ~
= y G- 2 S tadin (ot oyt Z -5.12
BT ..., . __Datosde Carga Anterior = - P :
~ / Efdoria Plomo (Pulg.) Tiempo de Corrida Correccion Requerida (V)
T8/ W/ 207 Pl forn 20D () si ( )No
T i 0iv T ‘Material para Carga’ AL Flujo de’Aceite
Materiales Peso Patron(Lbs.) Peso Medido (Lbs.) Flama baja SP. 220 % 10
Oxid { g
el Uniooao Yoo I Valor Real 200
il 2 :o00e 320 Flama Media SP. 280 & 10
Polvo de Filtro Ea S, ama Media SP.
- - ]
Hisro 1.30n 2\ T oo £ HOFTD ValorReal |2 2D
Carbon A, o AN T ona Flama Alta SP. 300 £ 10
S Y, Soa Yy Jon valorReal ~ |<BED)
Mezcla Pesadapor: | 5. . , -0 4 nooe Num.Loader: | oA ES
y AcompafiamientodelaCarga =~ ' - = .
. Tiempo Programado Tiempo Real
= Tiempo
Agcion Rlamz] Patrén Inicial Final Inicial Final JjuEng
1% Cargamento Baja 20 min. S—; 10 S0 | e Cied @A oB o€ oD
Fundir Media 1Hr. 2D | 2D [ i) | 7230 | #A B oC oD
2% Cargamento Baja 20 min. (25D 5T .20 )oee)d) gA oB oC oD
Fundir Media L Hr. XD |5 | 20 [9.20 |=KoBoCob
3¢ Cargamento Baja 20 min. VD R D 720 /0:2¢> | oA oB&C oD
Fundir Alta 2.15 Hr. . O | wr 10230 S>¢/¢) | oA oB aC oD
Descarga Baja 45 min, Los 7 O Brfe) | 4r) oA oB oC oD
Tiempo Total 6.00 Hr. JLAr 20 A
Unearsaiaesa e b Plgadas Conos de Escoria Charola Cono
Q!lﬁ it Iniciales | Finales
Carga # | &<, Ul  Basioy Cantidad / L
Carga # | #< ¢/ 27 VA
Carga # ey i . N Conos de Plomo Olla 06 07 n8 09 o n/a
Carga # 7"‘# Vaza /777" | Pulgadas de Plomo Olla #6 ?W’
" Caracteristicas del Producto (V) — -
= icto (V') Limpieza del Horno (v/')
Escoria en el ( ) No (XSi/ cantidad = &/
Horno g f Cajén de Plomo ( Alimpio ( ) Sucio
Escoria ( _yTiquida ( ) Espesa () Gruesa Canal ¢7) Limpio () Sucio
= — "
Tolordel ) Negra (7 Blanca (/ﬁ\mr | oca-del Horno (7 ) Limpio ‘( ) Sucio
Humo Falta Hierro Falta Carbén . Realizado por: Y- é‘bfj’//f///E
Ladrillos ( Limpio ( ) Sucio

Supervisores | . Turno ‘Nombre

Supervisor cAoB aC o™ |y | = on Lo 0 Voan

Supervisor oA uB nC oD ) D

Supervisor oA oB-aC oD D&, ‘T..{/‘a&/ 55 ;é

Supetrvisor oA oB oC oD %ﬂﬁ W
Supervisor de Produccion: Fecha:
S(lpermsngn de Calidad: Fecha:,

ﬁ Le=t é& /f“’zrmva/wéz /&oeﬁé @743404 —- b,
pptore o & 0 2z

Ceorrie

yrewo
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Appendix B



Method 5/ 12
Particulate Matter
&
Inorganic Lead
Calculations



Furnace #1



SUMMARY OF RESULTS

Project Name: Battery Recycling Corp.

Project Number: 39400681.00001

Site Location: Furnace 1

Test Location:

Baghouse Inlet Duct

Parameters Run -1 Run -2 Run-3 Average
Run Times 14:03 - 20:06 | 12:36 - 20:03 | 11:01 -19:23

Date 7/31/2012 8/1/2012 8/2/2012

Sample Time 120 120 120

Vol. Sampled @ STP (ft3) 75.685 66.270 72.768 71.574
Moisture Content (% Vol.) 4.4 4.8 4.5 4.5
02 (%) 20.0 20.0 20.0 20.0
CO2 (%) 1.0 1.0 1.0 1.0
Stack Gas Temperature (°F) 178.8 177.9 179.3 179
Stack Velocity (ft/min.) 1,983 1,744 1,943 1,890
Gas Flow Rate (ACFM) 36,387 31,995 35,657 34,680
Gas Flow Rate (SCFM) 29,458 25,960 28,885 28,101
Gas Flow Rate (DSCFM) 28,174 24,723 27,598 26,832
Percent Isokinetic 99.6 99.4 97.7 98.9
Particulate Conc. (Grains/DSCF) 0.0019 0.0056 0.0041 0.0039
Particulate Conc. (MG/DSCM) 4.292 12.787 9.462 8.847
Particulate Mass Rate (pounds/hr) 0.453 1.184 0.978 0.872
Lead Conc. (Grains/DSCF) 0.000017 0.000022 0.000008 0.000016
Lead Mass Rate (pounds/hour) 0.0041 0.0048 0.0020 0.0036




STACK TEST CALCULATIONS

Project: BRC Barom. Psr..  29.91 Calculated
Project No: Static Psr.: -8.2 Ps: 29.307
Source: Furnace - 1 DeltaH@: 18419 As: 18.348
Run No.: 1 Gamma: 0.9734 An: 0.000412
Date: 7/31/2012 Pitot Coef..  0.838
Sample Volume:  81.64 Stack Dia.: 58 Jin.
Sample Time: 120 Nozzle Dia.: 0275  in.
02 Conc.: 20 H20 Gain: 73.3 ,ml
C0O2 Conc.: 1 Part. Weight:  0.0092 g
TRAVERSE VELOCITY DRY GAS METER | STACK
POINT DELTAP DELTAH | TEMPERATURE | TEMP.
NUMBER Actual Sq. Root
1 0.28 0.52915 1.38 99 182
2 0.28 0.52915 1.38 100 181
3 0.25 0.5 1.28 100 182
4 0.25 0.5 1.28 102 184
5 0.30 0.547723 1.55 103 182
6 0.25 0.5 1.30 95 185
7 0.22 0.469042 1.15 95 180
8 0.23 0.479583 1.18 95 181
9 0.23 0.479583 1.18 95 181
10 0.23 0.479583 1.18 96 180
11 0.22 0.469042 1.15 96 179
12 0.20 0.447214 1.05 96 180
13 0.35 0.591608 1.80 90 175
14 0.42 0.648074 2.15 91 176
15 0.36 0.6 1.85 92 177
16 0.36 0.6 1.85 93 179
17 0.35 0.591608 1.80 94 179
18 0.32 0.565685 1.65 95 179
19 0.30 0.547723 1.55 96 180
20 0.24 0.489898 1.25 96 178
21 0.25 0.5 1.30 96 177
22 0.29 0.538516 1.50 96 174
23 0.30 0.547723 1.55 96 171
24 0.28 0.52915 1.45 96 170
AVERAGE 0.2816667 | 0.528336 | 1.4483333 95.95833333 178.83333




Project: BRC

Project No: 0

Source: Furnace - 1

Run No.: 1
ck lin Iculatio

Volume of Water Collected
Vwstd = (VI10)(0.04707)

Vwstd = 3.45 cubic feet

Volume of Gas Metered, Standard Conditions
Vmstd = ((17.64) (Vm)(Pb + DeltaH/13.6)(gamma))/Tm
Vmstd = 75.685 cubic feet

Moisture Content
Bwo = Vwstd/(Vmstd + Vwstd)
Bwo = 0.04

Molecular Weight of the Dry Gas Stream
Md = (.44)(%C02) + (.32)(%02) + (.28)(%CO +%N2)
Md = 29.0

Molecular Weight of Stack Gas
Ms = (Md(1-Bwo) + 18(bwo)
Ms = 28.5

Velocity of Stack Gas
Vs = 174 Cp (DeltaP sq.rt.)((Ts+459.6) X 29.92 X 28.96/Ps/Ms)*.5

Vs = 1,983.2 ft/min
Total Flow of Stack Gas

Qa=As X Vs

Qa= 36,387.44 ACFM
Qs = Qa X 528/Ts X Ps/29.92

Qs = 29,458.35 SCFM
Qstd = Qs(1 - Bwo)

Qstd = 28,174.00 DSCFM
Vsstd = Qstd/As

Vsstd = 1535.56 ft/min

Percent Isokinetic
Is = Vmstd/(An X Time X Vsstd)
Is = 1.00

Particulate Concentration
Cs = (15.43)(Mn)/Vmstd
Cs= 0.0019

Particulate Mass Rate
Pmr = (Mn)(Qstd)(60)/(Vmstd)(453.6)
Pmr = 0.45




STACK TEST CALCULATIONS

Project: BRC Barom. Psr.:  29.94 Calculated
Project No: 0 Static Psr.: -8.3 Ps: 29.330
Source: Furnace - 1 DeitaH @: 1.8419 As: 18.348
Run No.: 2 Gamma: 0.9734 An: 0.000412
Date: 8/1/2012 Pitot Coef.:  0.838
Sample Volume: ~ 72.33 Stack Dia.: 58 Jin.
Sample Time: 120 Nozzle Dia.: 0275  in.
02 Conc.: 20 H20 Gain: 70.4 mi
CO02 Conc.: 1 Part. Weight:  0.0240 g
TRAVERSE VELOCITY DRY GAS METER STACK
POINT DELTA P DELTA H :
NUMBER Actual Sq. Root HEHEERAICES it
1 0.25 0.5 1.30 104 177
2 0.26 0.509902 1.35 104 181
3 0.23 0.479583 1.20 105 186
4 0.23 0.479583 1.20 106 182
5 0.21 0.458258 1.10 106 184
6 0.18 0.424264 0.92 107 180
7 0.18 0.424264 0.92 107 181
8 0.21 0.458258 1.10 108 180
9 0.21 0.458258 1.10 108 180
10 0.16 04 0.85 109 180
11 0.15 0.387298 0.80 109 175
12 0.26 0.509902 1.35 109 138
13 0.18 0.424264 0.92 100 177
14 0.21 0.458258 1.10 100 178
15 0.21 0.458258 1.10 100 179
16 0.21 0.458258 1.10 100 179
17 0.26 0.509902 1.35 101 174
18 0.25 0.5 1.30 101 176
19 0.25 0.5 1.30 95 181
20 0.21 0.458258 1.10 95 181
21 0.24 0.489898 1.25 96 180
22 0.24 0.489898 1.25 97 181
23 0.21 0.458258 1.10 98 180
24 0.21 0.458258 1.10 99 180
AVERAGE 0.2170833 | 0.464712 | 1.1316667 102.6666667 177.9167




Project: BRC

Project No: 0
Source: Furnace - 1
Run No.: 2

k Samplin Iculation

Volume of Water Collected
Vwstd = (V10)(0.04707)

Vwstd = 3.31 cubic feet

Volume of Gas Metered, Standard Conditions
Vmstd = ((17.64) (Vm)(Pb + DeltaH/13.6)(gamma))/Tm
Vmstid = 66.270 cubic feet

Moisture Content
Bwo = Vwstd/(Vmstd + Vwstd)
Bwo = 0.05

Molecular Weight of the Dry Gas Stream
Md = (.44)(%C02) + (.32)(%02) + (.28)(%CO +%N2)
Md = 29.0

Molecular Weight of Stack Gas
Ms = (Md(1-Bwo) + 18(bwo)
Ms = 284

Velocity of Stack Gas
Vs = 174 Cp (DeltaP sq.rt.)((Ts+459.6) X 29.92 X 28.96/Ps/Ms)*.5
Vs = 1,743.8 ft/min

Total Flow of Stack Gas

Qa=As X Vs

Qa= 31,994.97 ACFM
Qs = Qa X 528/Ts X Ps/29.92

Qs = 25,959.59 SCFM
Qstd = Qs(1 - Bwo)

Qstd = 24,723.33 DSCFM
Vsstd = Qstd/As

Vsstd = 1347.49 ft/min

Percent Isokinetic
Is = Vmstd/(An X Time X Vsstd)
Is = 0.99

Particulate Concentration
Cs =(15.43)(Mn)/Vmstd
Cs= 0.0056

Particulate Mass Rate
Pmr = (Mn)(Qstd)(60)/(Vmstd)(453.6)
Pmr= 1.18




STACK TEST CALCULATIONS

Project: BRC Barom. Psr.:  29.97 Calculated
Project No: 0 Static Psr.: -8.5 Ps: 29.345
Source: Furnace -1 DeltaH @: 1.8419 As: 18.348
Run No.: 3 Gamma: 0.9734 An: 0.000412
Date: 8/2/2012 Pitot Coef..  0.838
Sample Volume: ~ 79.35 Stack Dia.: 58 Jin.
Sample Time: 120 Nozzle Dia: 0275  in.
02 Conc.: 20 H20 Gain: 72.1 mi
CO2 Conc.: 1 Part. Weight:  0.0195 g
Toonr s | Decap | oecran [DRYGAsMETER) Tl
NUMBER Actual  Sq. Root LEMPERAICRE '
1 0.29 0.538516 1.50 97 175
2 0.35 0.591608 1.82 97 177
3 0.33 0.574456 1.70 97 179
4 0.31 0.556776 1.60 98 184
5 0.29 0.538516 1.50 99 181
6 0.26 0.509902 1.35 100 182
7 0.23 0.479583 1.20 103 180
8 0.24 0.489898 1.25 104 181
] 0.24 0.489898 1.25 105 180
10 0.23 0.479583 1.20 106 180
11 0.20 0.447214 1.05 107 178
12 0.23 0.479583 1.20 107 176
13 0.30 0.547723 1.55 106 178
14 0.32 0.565685 1.68 106 180
15 0.30 0.547723 1.55 105 181
16 0.30 0.547723 1.55 105 183
17 0.28 0.52915 1.45 104 183
18 0.27 0.519615 1.40 104 184
19 0.29 0.538516 1.50 104 184
20 0.29 0.538516 1.50 104 180
21 0.20 0.447214 1.05 104 180
22 0.24 0.489898 1.25 104 176
23 0.24 0.489898 1.25 104 173
24 0.24 0.489898 1.25 104 167
AVERAGE 0.2695833 | 0.517796 14 103.0833333 179.25




Project: BRC

Project No: 0

Source: Furnace - 1

Run No.: 3
mplin lculation

Volume of Water Collected
Vwstd = (VI0)(0.04707)

Vwstd = 3.39 cubic feet

Volume of Gas Metered, Standard Conditions
Vmstd = ((17.64) (Vm)(Pb + DeltaH/13.6)(gamma))/Tm
Vmstd = 72.768 cubic feet

Moisture Content
Bwo = Vwstd/(Vmstd + Vwstd)
Bwo = 0.04

Molecular Weight of the Dry Gas Stream
Md = (.44)(%C02) + (.32)(%02) + (.28)(%CO +%N2)
Md = 29.0

Molecular Weight of Stack Gas
Ms = (Md(1-Bwo) + 18(bwo)
Ms = 28.5

Velocity of Stack Gas
Vs = 174 Cp (DeltaP sq.rt.)((Ts+459.6) X 29.92 X 28.96/Ps/Ms)*.5
Vs = 1,943.4 ft/min

Total Flow of Stack Gas

Qa=As XVs

Qa= 35,656.68 ACFM
Qs = Qa X 528/Ts X Ps/29.92

Qs = 28,885.28 SCFM
Qstd = Qs(1 - Bwo)

Qstd = 27,598.16 DSCFM
Vsstd = Qstd/As

Vsstd = 1504.17 ft/min

Percent Isokinetic
Is = Vmstd/(An X Time X Vsstd)
Is = 0.98

Particulate Concentration
Cs = (15.43)(Mn)/Vmstd
Cs= 0.0041

Particulate Mass Rate
Pmr = (Mn)(Qstd)(60)/(Vmstd)(453.6)
Pmr = 0.98




URS

TEST LAB DATA SHEET

PROJECT: BRC PROJECT NO.: 39400681
SOURCE: Furnace 1 TEST DATE: 7/31/2012
TRAIN I.D. 1 TEST NO.: 1
COLLECTED BY: MSM CHKD BY:
CONDENSATION
IMPINGER NO. INITIAL VOL.,ml/g FINAL VOL., ml/g NET GAIN, ml/g

1 769.5 817.6 48.1

2 711.3 717.6 6.3

3 581.9 585.8 3.9

4 849.6 864.6 15.0

5 0.0

6 0.0

7 0.0

TOTAL 2912.3 2985.6 73.3
PARTICULATE
SAMPLE 1.D. NO. INITIALWT., g FINIALWT., g NET WT., g
PROBE WASH 49.8950 49.9039 0.0089
REAGENT BLANK 0.0000
CORRECTED PROBE WASH * 0.0089
FILTER #1 0.3516 0.3519 0.0003
FILTER # 2 0.0000
IMPINGERS 0.0000
* subtract reagent blank from probe wash
TOTAL PARTICULATED COLLECTED

|PARTICULATE COLLECTED (excluding impinger catch)

0.0092

COMMENTS:




URS

TEST LAB DATA SHEET

PROJECT: BRC PROJECT NO.: 39400681
SOURCE: Furnace 1 TEST DATE: 8/1/2012
TRAIN L.D. 1 TEST NO.: 2
COLLECTED BY: MSM CHKD BY:
CONDENSATION
IMPINGER NO. INITIAL VOL.,ml/g FINAL VOL., ml/g NET GAIN, mlig_|
1 772.8 ] 816.0 432 |
2 7441 750.4 6.3
3 602.9 607.2 4.3
4 860.7 877.3 16.6
5 0.0
6 0.0
7 0.0
TOTAL 2980.5 3050.9 70.4
PARTICULATE
SAMPLE I.D. NO. INITIAL WT., g FINIALWT., g NET WT., g
[PROBE WASH 50.2163 50.2401 0.0238
REAGENT BLANK 0.0000
CORRECTED PROBE WASH * 0.0238
FILTER # 1 0.3448 0.3450 0.0002
FILTER#2 0.0000
IMPINGERS 0.0000
* subtract reagent blank from probe wash
TOTAL PARTICULATED COLLECTED
[PARTICULATE COLLECTED (excluding impinger catch) 0.0240 B

COMMENTS:




URS

TEST LAB DATA SHEET

PROJECT: BRC PROJECT NO.: 39400681
SOURCE: Furnace 1 TEST DATE: 8/2/2012
TRAIN L.D. 1 TEST NO.: 3
COLLECTED BY: MSM CHKD BY:
CONDENSATION
IMPINGER NO. INITIAL VOL.,ml/g FINAL VOL., ml/g NET GAIN, mlig
1 736.7 782.8 46.1
2 692.3 701.9 9.6
3 583.4 585.2 1.8
4 902.5 917.1 14.6
5 0.0
6 0.0
7 0.0
TOTAL 2914.9 2987.0 72.1
PARTICULATE
SAMPLE 1.D. NO. INITIAL WT., g FINIAL WT.,, g NET WT,, g
PROBE WASH 50.8247 50.8439 0.0192
REAGENT BLANK 0.0000
CORRECTED PROBE WASH * 0.0192
FILTER #1 0.3529 0.3532 0.0003
FILTER # 2 0.0000
IMPINGERS 0.0000

* subtract reagent blank from probe wash

TOTAL PARTICULATED COLLECTED

IPARTICULATE COLLECTED (excluding impinger catch)

0.0195

COMMENTS:




Project: Battery Recycling Company

Project No.: 38400681

Lead Mass Rate (Ib/hr)
Mmr= (Mn){Qstd)(60)/(Vmstd)(453.6)
Mn= grams/sample

Qstd= stack gas flow rate (dscfm)
Vmstd= volume of air sample (@ stp)

Date: August 2, 2012
Lead Mass Emission Calculations

Total grams/sample Vmstd Qstd Mass Rate

Lead ug (Ibs/hr)
Run 1 83 0.0000830 75.685 28,174 0.0040869
Run 2 96.3 0.0000963 66.270 24,723 0.0047522
Run 3 39.5 0.0000395 72.768 27,598 0.0019816
Average 0.00360869

Compliance Limit

Tons/year

Lead Mass Rate (Tons/year)

Lead ConcentrationLead Concentration
(grains/dscf)

0.0000169
0.0000224
0.0000084

0.0000159

0.000870

0.01580

(mg/dscm)

0.0387
0.0513
0.0192

0.0364

2.0

mass rate (Tons/year) = mass rate(lbs/hr) * 24(hrs) * 365(days) / 2000(Ibs/ton)



URS

Project Name:
Project No.:

Date:

Pre-Test / Cyclonic Flow Data Sheet

Battery Recycling Co. Test No.: Pre Test Stack Dimensions: 58"
39400681.00001 Location: Furnace # 1 Barometric Pressure:
7/30/2012 Personnel: MM, TG,RR Static Pressure: -6.3
Test Time : Start : 16:40 16:57
Pre-Traverse / Cyclonic Flow Check PITOT LEAK CHECK (> 3")
TRQ(\)/E\IR;SE IXFEIIE_gSLBTRE Degrees Stack Temp. i o
(AP) FINAL  [(+) )
i 0.36 1.0 183
% 0.38 1.0 183
9 0.42 1.4 183
& 0.42 2.6 183
& 0.36 0.0 183
6 0.36 7.0 e
7 0.28 8.0 182
= 0.28 6.0 e
° 0.26 6.0 182
e 0.26 7.0 182
kS 0.26 9.0 183
12 0.3 2.0 183
13 0.35 0.0
14 0.38 1.0 183
18 0.42 1.5 183
16 0.4 3.0 183
17 0.4 2.0 183
18 0.36 0.0 183
19 0.34 0.0 183
20 0.34 1.0 183
21 0.3 2.0 182
22 0.3 5.0 182
23 0.28 5.0 182
24 0.2 6.0 182
Average 0.34 3.23 183

NOTES:

in, Hg

in. H,O




Furnace # 1



Method 5 /12
Particulate Matter
&
Inorganic Lead
Field Data Sheets



m STACK TEST DATA SHEET Schematic of Stack
Project: Battery Recycling Co. Barom. Psr.: thf/
Project No: 39400681.00001 Static Psr.: ol 1]
Source: Furnace # 1 Duct Delta H @: f%{#
Run No.: I Gamma: 0. 4 7.} %
Date: '7’ 3)- l 7 Pitot Coef.:
Filter No.: Stack Dia.: 50" g
Meter Box 1.D.: ' Stack Area:
Sample Box No.: I Port Length: 3.0"
tting: Port Dia.: 4 .0 ;
::;:):n:::ter e - Prob: Liner: . Glass {’ " uw G to “5
TRAVERSE SAMPLING VELOCITY GAS DRYGAS | PROBE | FILTER | STACK LAST TRAIN
POINT TIME DELTAP | DELTAH SAMPLE METER TEMP. BOX | TEMP. | IMPINGER | VACUUM
NUMBER Clock Sample |  Actual VOLUME TEMP. TEMP. TEMP.
| 403 | e |028 | 138 | 100 &75 49 1284 254 182 | od | Z
z so | 0.2% | L33 | 10440 joo 1257 17251 |81 |59 2
3 wo |0.25 | [.23 L[11.80 [oQ 7257 244 1862 | 52 ¥,
4 wo 1025 |1.28 | 118, 70 (02 |25¢ | 250 | 194 | 53 | >
5 | mo |0.30 [155 | 11430 102 |256 |253 |92 |54 |2
O OB e 0,25 [1.30 [i22.40 g5 757|252 |85 | 57 |3
7 wo |0.2Z | 1,15 |i25.80 95 258 12571120 |5 2
% 50 10.2% | .13 f28a40 a5 257 1253 |19 55 >
1 wo [0.23 | 119 [132, 20 95 17571262161 |54 |3
[0 s0 0,23 | )18 1.35. 00 N 257 1258 |I90 |55 |2
l 0o [0.22 | 115 137,40 Vo (257 |250 |i74 |55 |2
12 ss0 10,20 [1.05 |{d[. 10 9o 2591253 |10 |55 | %
| Ol ] 100 (0,35 |1.80  |(4d 110/I44.205| 40 |246 (%7 1175 |58 |4
2 ws 042 |2.15 | (43 00 4l | 740|241 |17 |55 4
J wm | 030 [1.85 1i51.90 42 |24) |235 177 |55 4o
¢ ws | 0,36 | LB5 |i55. %5 43 24012391174 54 4
g w20 | 035 [ 1LA0 154,50 a4 2411237179 | &0 3
0 s 1032 | 15 | 24,00 5 124) 24011741 ¢ | 3
7 wo | 0.30 | 1,59 |ilz7.Q0 Ao 241 | 240|130 | 55 | F
8 s 10,24 125 [ [71.00 A |24 238 178 |5Z | 3
q w | 025 [ 1,30 173,90 Qb 2410 244|177 | 5] |3
|© s 10,29 11,50 ||77.20 4&7 24 | 243 124 51 7
| wo | 0,30 1,55 [1%0.90 9 24| 24071 | 5] |3
|2 s | 0,20 | L45 |($d.50 A |24 1244 1(70 1 5] 9
20.0& 2.00 (PP, 315
25
AVERAGE Bl ot
LEAK CHECKS NOZZLE MEASUREMENT STACK GAS ANALYSIS
Pitotimpact: _ {// L .D. No.: &g z7 i’f’?’/ co2 02 co
Pitot static: { 1 a0 0275 @fg 1 [.0 20.0
Train initial: 0.08/5" | 0.0 €5 ¥ 2 G228 0275 2 L0 | 20.0
Train Final: () NEIN 0.0 2 &5 ” 3 [ =RV 273, 3
Ava. G250 275 Avg, | #DWIOL | #DIVIO!
NOTES: @‘”/‘Ad’?"""‘? Cond of g(&/ﬁ&,j ik cho b bttt ok

Operator Signature:

Page: 1 of 4




URS

M5/M12 TEST LAB DATA SHEET

PROJECT: Battery Recycling JOB NO.: 39400681.00001
SOURCE: Furnace # 1 Duct DATE: 7-3(-/)
TRAIN I.D.: | TEST NO.: [
COLLECTED BY: s CHKD. BY:
CONDENSATION
IMPINGER NO. INITIAL VOL., ml/g| FINAL VOL., ml/lg] NET GAIN, ml/g

1 704.5 317 (s 48.1

2 2 U7 ¢.3

3 YA 5858 3.9

4 449 (7 B4, /5.0

5

6

7

TOTAL 2912.3 2985 73,3
PARTICULATE
SAMPLE I.D. NO. INITIAL WT., g FINAL WT., g NET WT., g
PROBE WASH 49,5456 Ua.46349 0.00%9
REAGENT BLANK
CORRECTED PROBE WASH*
#1 FILTER (5 1045 0.35 iz 0.>514 0.000%
#2 FILTER
IMPINGERS
PARTICULATE COLLECTED
*subtract reagent blank from probe wash
CALIBRATION WEIGHT

CALIBRATED VALUE, g

MEASURED VALUE, g

DIFFERENCE, g




URS

STACK TEST DATA SHEET Schematic of Stack
Project: Battery Recycling Co. Barom. Psr.: 24 = ‘]4
Project No: 39400661.00001 Static Psr.: -8.3
Source: Furnace # 1 Duct Delta H @: l. ﬁc} ]4
Run No.: 75 Gamma: 0, 4 134
Date: 8 = I -1 2 Pitot Coef.:
Filter No.: Stack Dia.: 53" L 4
Meter Box I.D.: I Stack Area:
Sample Box No.: Q 3 Port Length: 3.0
Probe Heater Setting: 250 Port Dia.: 4 —_—
Personnel: ’Y?M Tl 2{2 ProbeD Liner: 2 Glass PAO{’ '0 P I— ’5
TRAVERSE SAMPLING VELOCITY GAS DRYGAS | PROBE | FILTER | STACK LAST TRAIN
POINT TIME DELTAP DELTAH SAMPLE METER TEMP. BOX TEMP. | IMPINGER | VACUUM
NUMBER Clock Sample Actual VOLUME TEMP. TEMP. TEMP.
I 2.3 00 [0.35 | 1.D0 |§4.250 104 341 [aYo [1F* | 6% 3.0
A 50 | O R | L3Y }442. 30 o4 a3a (22372 |\18) (A3 3.0
3 100 |63 L0 19¢.50 \03 Y (9% 186 | Y .6
4 150 |0RD | \.]© 124.\0 ol (234 [2do | 132 | ) 2.5
5 w0 [0.2) | 1.\0 Qs3,%0 0 (Mo |avy | I | |3.5
& s0 | 0,19 042 205.30 107|240 (240 |1920 |54 |2
7 w0 | 0,18 | 092 | 208.10 (o7 |24 (242 1181 |57 | Z
8 so |0.21 |10 | 21],.00 109 |z41 [240 |I20| 5@ | 2
q w0 |O2) [.10 213&0 (0P 235 |7228 | 180 57 3
10 wo | 0.1 1085 [21(.70 04 1234 |24( |1%0 157 |Z
[/ 00 |0.15 |0.60 12/9.40 (04 234 (243 175 |52 |2
(2 | so |0.20 [ l34  1222.00 (09 1235 (234 |i39 |5¢ |2
| 953 fass| 1o 10,19 0.1 |25509/25.065 | 100 [242 (244 177 |64 | 2
2 ! ws 0.2 | 110 22790 100 1239 |242 |178 |52 |3
3 o |0.21 | L0 23070 00 |23¢ (242 1179 |57 |3
78 ws |0 21 | (0 788 10 00 1235 237 ({74 |54 |2
g 2 |0:2¢ |].35 232.w0 101 24) 2472 [174 | 55 3
b () s 10,25 | 1L.30 1234, A0 10 ) 2379 |242 |76 | 65 3
7 Oliss/aisa| 10 0,25 | 1.30 243,50 45 12431242 |13l |2 |3
8 ws |02 | (10 124600 45~ 12401 240|(8] |4z |3
4 o 024 [ 1,26 [244.10 Ay 1741 1233 19014 | 3
[0 s 10,24 | 128 [252.10 a7 1243 24/ il |47 3
[/ w0 | 020 [ |10 1255.80 43 1242|241 | 1g0l147 |2
12 s 021 [ (10 ]758.40 44 242241120 | 44
20102 | 200 2061. 530
299
AVERAGE 77.33
LEAK CHECKS NOZZLE MEASUREMENT STACK GAS ANALYSIS
Pitot impact: yJ. J P LD. No.: co2 02 co
Pitot static: J 1 0.270 1 V.o | 200
Train initial: 0,00 (9]0 .0 @fﬂ di 2 0.270 2 .0 20,0
'lElFinal:O Wewlo.0l s5” 3 0.2170 3 Lo 1200
Ava. 0.2 Avg. | #DWVIO! #DIV/O!

Operator Signature:

NOTES: @&nﬂ/at" lsf 64’4,«(?( @ Zm{c/{ér?f @ ‘l‘ﬂﬁo 4'4\3'-

Page:

1 of 1@




URS

M5/M12 TEST LAB DATA SHEET

PROJECT: Battery Recycling JOB NO.: 39400681.00001
SOURCE: Furnace # 1 Duct DATE: 3_|-|7.
TRAIN I.D.: ©) TEST NO.: /.
COLLECTED BY: /s CHKD. BY:
CONDENSATION
IMPINGER NO. INITIAL VOL., ml/g| FINAL VOL., ml/g| NET GAIN, ml/g

1 772.5 810 43 9

2 744, | 750, 4 .2

3 0249 w072 4.7

4 bp0.7 8777 124

5

6

7

TOTAL 2490.5 3050,9 70.4
PARTICULATE
SAMPLE |.D. NO. INITIALWT., g FINAL WT., g NET WT., g
PROBE WASH S0. 213 50,240 0.223Y%
REAGENT BLANK
CORRECTED PROBE WASH*
#1 FILTER 0.344g 0.%uso 0, 0V
#2 FILTER
IMPINGERS
PARTICULATE COLLECTED
*subtract reagent blank from probe wash
CALIBRATION WEIGHT

CALIBRATED VALUE, g

MEASURED VALUE, g

DIFFERENCE, g




URS

STACK TEST DATA SHEET

Schematic of Stack

Project: Battery Recycling Co. Barom. Psr.: lq 1 q _’
Project No: 3940068100001 Static Psr.: -85
Source: Furnace # 1 Duct DeitaH @: [. 54 ’q
Run No.: 3 Gamma: 0. 4734
Date: 5 -1~ ! 2- Pitot Coef.:
Filter No.: Stack Dia.: 59" omewr
Meter Box I.D. | Stack Area:
Sample Box No.: 6 Port Length: 3.0"
Probe Heater Setting: 250 Port Dia.: 3 s
Personnel: M 16 KR Probe Liner: Glass
TRAVERSE SAMPLING VELOCITY GAS DRYGAS | PROBE | FILTER | STACK LAST TRAIN
POINT TIME DELTAP | DELTAH SAMPLE METER TEMP. | BOX | TEMP. | IMPINGER | VACUUM
NUMBER Clock sample | Actual VOLUME TEMP. TEMP. __TEMP.
TR w 0249 | 150 201,715 q7 (224 (240 |fi75| ¢Z | 3
y so |0.35 |1.82 |205.(0 47 1238 1239 |1727 |57 |3
3 we 1023 |1.70 |2¢4.00 47 l240 |290 174 | S | 3
4 150 |0.3] i.(p0 1272.70 9 2349 1239|134 w0 3
5 wo 0.2 | 150 270,40 49 1234 229 i8] | &0 |3
b 3 s0 | 0.24 l. 39 2{50 Q0 ’OO 741 7249 162 20 3
7 "Vias3 | we |023 | 1.20 |283 24% 03 |Z240 |239 | 130 | &4 7z
B 0 |0, 24 |1.259 28640 104 239 1240 | 191 | 58 2-
4 wo |0.24 | 1.25 | 2¢4.5( 05 |24t [238 | (80 |55 i
10 so | 0,225 | L.20 |742.70 [0 |240 [240 | [Bo | 55 |2
() s0 | 0.20 |1.05 1729570 107 2490 239 |17 |5 | Z
) so |0.2% | 1.20 [299%9.% (07 2391239 | 17¢ |56 |2
[ |8/ 1o 10.30 | 1595 |00/ 302100110 [2401242 |70 |@¢2 | 2
7 ’ ws 1022 (1.8 | 20000 |10l [237(228[18010@ | 2
P wmo |0.30 |55 | 305, 20 (05 2371237113100 |2
4 wms 0.0 |55 13208, 80 105 |74, 1235183 |5 | Z
5 w0 028 |45 | 311,90 104 23912401193 157 |2
& s | 027 |40 315, [0 (04 |24z|z242]164\57 |1
7 w 0,29 | 1,50 219,10 104 240 (240 | 184157 |2
E ws | 0.29 | 1,50 325,90 o | 241 240180] 58 7l
1 v |0.20 | los 3729 O (o4 |24/ 74> 190 |50 | Z
10 ws 0,24 125 1332.20 104 243 240176158 | 2
/! wo | 0,24 |28 |335.70 (64 | 724112421175 |59 | Z
12 ws |0.24 | V1S 338,70 |04 242|244 16760 | 2
{225 | 200 34, 07.’)’
aan
AVERAGE 70, 150
LEAK CHECKS NOZZLE MEASUREMENT STACK GAS ANALYSIS
Pitotimpact. V| \/ 1. No.: co2 02 co
Pitot static: _ V/ v 1 . 1 .0 20,0
Train initial: 2J&/5 " 0.0 d [Q 4 2 275 2 1, 0 20,0
Train Finat: 0.0 201 0,08 A" 3 275 3 | L0 ]| 200
Ava. 275 Avg. | #DIVIO! |  #DIVIO!
notes: & /5/(4,»,;,-4 @D |, I_JJ:‘W.I; 4
Operator Signature: Page: 1 of | @




URS

M5/M12 TEST LAB DATA SHEET

PROJECT: Battery Recycling JOB NO.: 39400681.00001
SOURCE: Furnace #1 Duct DATE: 8-78.-12
TRAIN 1.D.: 5 TESTNO.:. 3
COLLECTED BY: __ fsm CHKD. BY:
CONDENSATION
IMPINGER NO. INITIAL VOL., ml/g] FINAL VOL., ml/g| NET GAIN, mi/g
1 7347 782.8 4./
2 ¢92.3 7049 4.
3 583 4 585 2 87
4 9075 2,7/ /4.4
5
6
7
TOTAL 24/4.9 249870 72. [
PARTICULATE
SAMPLE |.D. NO. INITIALWT., g FINAL WT., g NET WT., g
PROBE WASH Se.524'% SO. ¥V 34 0.0147
REAGENT BLANK
CORRECTED PROBE WASH*
#1 FILTER & /205 0.35%29 0.353% 0.0003
#2 FILTER
IMPINGERS
PARTICULATE COLLECTED
*subtract reagent blank from probe wash
CALIBRATION WEIGHT

CALIBRATED VALUE, g

MEASURED VALUE, g

DIFFERENCE, g




URS

Project Name:
Project No.:

Date:

NOTES:

Battery Recycling Co.

Pre-Test / Cyclonic Flow Data Sheet

39400681.00001

Location: FM/YYIMC& + /

‘7/3(;/_/ 2

Test Time :

Test No.: Prél ’T‘{,sﬁL

Pre-Traverse / Cyclonic Flow Check

TRPAXE\IF.‘FSE :5%%%2:5 Degrees | Stack Temp.
1 0.3(r 1.0 92
2 9. 3% 1.0 X
31042 1.4 |83
4 0.42 2. | 1}3
5 03¢ | & (33
8 0.3 | 7.0 132
7 0.19 |8.0 |I82
s 1023 60O |IRZ
2 0.20 | 6.0 (8Z
10 0.2 | 7.0 182
L 0,20 19.0 (B2
2 1930 |20 /83
13 0- 35/ ,a
“ 103831 [0 |83
5 1042 | Ls |183
v |pd0| 30 [182
v 1040 2.0 |83
18 0.3 !525 123
® 1034 | J 195
= 0.34 | 1.0 (2%
2 10.30 2.0 |ip?
2 1030 | 5.0 132
2 |0.29 | 5.0 182
#0206 | O |92

Average #DIVIO! #DIV/0! #DIV/O!

Personnel MA’A EE] (#

Start : l('a40

Stack Dimensions:

Barometric Pressure:

Static Pressure: ~ @ 5

Stop : 1&’ ;5 2

60"

PITOT LEAK CHECK (> 3")

INITIAL

@

0V

FINAL

*) 1/

0V

in. Hg
in. Hzo




Appendix C



Method 5/ 12
Particulate Matter
&
Inorganic Lead
Calculations



Furnace # 2



SUMMARY OF RESULTS

Project Name:

Battery Recycling Corp.

Project Number:

39400681.00001

Site Location:

Furnace 2

Test Location:

Baghouse Inlet Duct

Parameters Run -1 Run - 2 Run-3 Average
Run Times 13:16 - 21:34 | 8:19 - 18:22 9:47 -18:10

Date 7/31/2012 8/1/2012 8/2/2012

Sample Time 120 120 120

Vol. Sampled @ STP (ft3) 79.640 80.326 75.730 78.565
Moisture Content (% Vol.) 4.4 4.8 5.0 4.7
02 (%) 20.0 20.0 20.0 20.0
CO2 (%) 1.0 1.0 1.0 1.0
Stack Gas Temperature (°F) 178.5 175.4 177.9 177
Stack Velocity (ft/min.) 2,440 2,470 2,467 2,459
Gas Flow Rate (ACFM) 44,765 45,311 45,271 45,116
Gas Flow Rate (SCFM) 35,811 36,612 36,318 36,247
Gas Flow Rate (DSCFM) 34,237 34,863 34,487 34,529
Percent Isokinetic 104.3 103.3 98.5 102.1
Particulate Conc. (Grains/DSCF) 0.0064 0.0043 0.0049 0.0052
Particulate Conc. (MG/DSCM) 14.720 9.934 11.283 11.979
Particulate Mass Rate (pounds/hr) 1.888 1.297 1.458 1.548
Lead Conc. (Grains/DSCF) 0.000018 0.000018 0.000012 0.000016
Lead Mass Rate (pounds/hour) 0.0053 0.0053 0.0035 0.0047




STACK TEST CALCULATIONS

Project: BRC Barom. Psr..  29.91 Calculated
Project No: Static Psr.: -13.1 Ps: 28.947
Source: Furnace - 2 DeltaH @: 1.8497 As: 18.348
Run No.: 1 Gamma; 0.9533 An: 0.000341
Date; 7/31/2012 Pitot Coef.:  0.836
Sample Volume:  87.65 Stack Dia.: 58 Jin.
Sample Time: 120 Nozzle Dia.: 0.25 Jin.
02 Conc.: 20 H20 Gain: 77.8 ml
CO02 Conc.: 1 Part. Weight:  0.0332 g
TRAVERSE VELOCITY DRY GAS METER |  STACK
POINT DELTA P DELTAH | TEMPERATURE | TEMP.
NUMBER Actual Sqa. Root
1 0.38 0.616441 1.25 98 176
2 0.40 0.632456 1.30 100 178
3 0.52 0.72111 1.72 102 180
4 0.49 0.7 162 103 181
5 0.48 0.69282 1.60 104 182
6 0.43 0.655744 1.45 105 181
7 0.34 0.583095 1.12 106 181
8 0.46 0.678233 1.60 103 169
9 0.46 0.678233 1.60 103 169
10 0.46 0.678233 1.60 102 162
1 0.38 0.616441 1.30 102 170
12 0.44 0.663325 1.65 102 168
13 0.45 0.67082 1.60 87 178
14 0.41 0.640312 142 87 175
15 0.42 0.648074 1.48 87 180
16 0.43 0.655744 1.50 87 183
17 0.40 0.632456 1.40 87 185
18 0.40 0.632456 1.40 88 186
19 0.35 0.591608 1.25 88 187
20 0.25 0.5 0.88 90 184
21 0.46 0.678233 1.60 90 185
22 0.50 0.707107 1.75 90 183
23 0.35 0.591608 1.25 91 182
24 0.46 0.678233 1.60 N 180
AVERAGE 0.4216667 | 0.647616 | 1.4558333 95.54166667 178.54167




Project: BRC

Project No: 0
Source: Furnace - 2
Run No.: 1

k Sampling Calculati

Volume of Water Collected
Vwstd = (V10)(0.04707)

Vwstd = 3.66 cubic feet

Volume of Gas Metered, Standard Conditions
Vmstd = ((17.64) (Vm)(Pb + DeltaH/13.6)(gamma))/Tm
Vmstd = 79.640 cubic feet

Moisture Content
Bwo = Vwstd/(Vmstd + Vwstd)
Bwo = 0.04

Molecular Weight of the Dry Gas Stream
Md = (.44)(%C02) + (.32)(%02) + (.28)(%CO +%N2)
Md = 29.0

Molecular Weight of Stack Gas
Ms = (Md(1-Bwo) + 18(bwo)
Ms = 28.5

Velocity of Stack Gas
Vs = 174 Cp (DeltaP sq.rt.)((Ts+459.6) X 29.92 X 28.96/Ps/Ms)".5
Vs = 2,439.8 ft/min

Total Flow of Stack Gas

Qa=As XVs

Qa= 44,764.99 ACFM
Qs = Qa X 528/Ts X Ps/29.92

Qs = 35,811.43 SCFM
Qstd = Qs(1 - Bwo)

Qstd = 34,237.12 DSCFM
Vsstd = Qstd/As

Vsstd = 1866.01 ft/min

Percent Isokinetic
Is = Vmstd/(An X Time X Vsstd)
Is = 1.04

Particulate Concentration
Cs = (15.43)(Mn)/Vmstd
Cs= 0.0064

Particulate Mass Rate
Pmr = (Mn)(Qstd)(60)/(Vmstd)(453.6)
Pmr= 1.89




STACK TEST CALCULATIONS

Project: BRC Barom. Psr:  29.94 Calculated
Project No: 0 Static Psr.: -11.5 Ps: 29.094
Source: Furnace -2 Delta H @: 1.8497 As: 18.348
Run No.: 2 Gamma:  0.9533 An: 0.000341
Date: 8/1/2012 Pitot Coef.:  0.836
Sample Volume; ~ 88.935 Stack Dia.: 58 Jin.
Sample Time: 120 Nozzle Dia.: 0.25 in.
02 Conc.: 20 H20 Gain: 85.6 ,ml
CO2 Conc.: 1 Part. Weight:  0.0226 g
TRAVERSE VELOCITY DRY GAS METER | STACK
POINT DELTAP DELTAH | TEMPERATURE | TEMP.
NUMBER Actual Sq. Root
1 0.40 0.632456 1.42 84 174
2 0.46 0.678233 1.62 85 175
3 0.49 0.7 1.75 87 176
4 0.49 0.7 1.75 89 178
5 0.47 0.685565 1.68 99 174
6 0.48 0.69282 1.70 101 179
7 0.42 0.648074 1.50 101 181
8 0.43 0.655744 1.52 102 179
9 0.43 0.655744 1.52 103 180
10 0.43 0.655744 1.52 104 179
11 0.47 0.685565 1.68 105 184
12 0.42 0.648074 1.50 106 183
13 0.42 0.648074 1.50 106 166
14 0.37 0.608276 1.28 106 169
15 0.42 0.648074 1.50 106 168
16 0.49 0.7 1.75 106 171
17 0.47 0.685565 1.65 107 174
18 0.43 0.655744 1.52 107 177
19 0.37 0.608276 1.28 96 181
20 0.42 0.648074 1.50 97 180
21 0.44 0.663325 1.55 97 181
22 0.42 0.648074 1.50 98 180
23 0.36 0.8 1.25 98 181
24 0.42 0.648074 1.50 99 140
AVERAGE 0.4341667 | 0.658316 | 1.5391667 99.54166667 175.4167




Project: BRC

Project No: 0
Source: Furnace - 2
Run No.: 2

k Samplin Iculati

Volume of Water Collected
Vwstd = (VI0)(0.04707)

Vwstd = 4.03 cubic feet

Volume of Gas Metered, Standard Conditions
Vmstd = ((17.64) (Vm)(Pb + DeltaH/13.6)(gamma))/Tm
Vmstd = 80.326 cubic feet

Moisture Content
Bwo = Vwstd/(Vmstd + Vwstd)
Bwo = 0.05

Molecular Weight of the Dry Gas Stream
Md = (.44)(%C02) + (.32)(%02) + (.28)(%CO +%N2)
Md = 29.0

Molecular Weight of Stack Gas
Ms = (Md(1-Bwo) + 18(bwo)
Ms = 28.4

Velocity of Stack Gas
Vs = 174 Cp (DeltaP sq.rt.)((Ts+459.6) X 29.92 X 28.96/Ps/Ms)*.5
Vs = 2,469.6 ft/min

Total Flow of Stack Gas

Qa=As X Vs

Qa= 45,310.88 ACFM
Qs = Qa X 528/Ts X Ps/29.92

Qs = 36,612.20 SCFM
Qstd = Qs(1 - Bwo)

Qstd = 34,863.44 DSCFM
Vsstd = Qstd/As

Vsstd = 1900.15 ft/min

Percent Isokinetic
Is = Vmstd/(An X Time X Vsstd)
Is = 1.03

Particulate Concentration
Cs = (15.43)(Mn)/Vmstd
Cs= 0.0043

Particulate Mass Rate
Pmr = (Mn)(Qstd)(60)/(Vmstd)(453.6)
Pmr = 1.30




STACK TEST CALCULATIONS

Project: BRC Barom. Psr..  29.97 Calculated
Project No: 0 Static Psr.: -13.2 Ps: 28.999
Source: Furnace - 2 Delta H @: 1.8497 As: 18.348
Run No.: 3 Gamma: 0.9533 An: 0.000341
Date: 8/2/2012 Pitot Coef.:  0.836
Sample Volume:  86.300 Stack Dia.: 58 Jin.
Sample Time: 120 Nozzle Dia..  0.25 Jin.
02 Conc.: 20 H20 Gain: 85.4 ml
CO2 Conc.: 1 Part. Weight:  0.0242 g
TRAVERSE VELOCITY DRY GAS METER | STACK
POINT DELTAP DELTAH | TEMPERATURE | TEMP.
NUMBER Actual Sq. Root
1 0.52 0.72111 1.82 96 183
2 0.54 0.734847 1.90 97 186
3 0.63 0.793725 2.10 97 186
4 0.56 0.748331 1.95 98 188
5 0.50 0.707107 1.75 99 187
6 0.45 0.67082 1.55 a9 188
7 0.38 0.616441 1.32 114 161
8 0.35 0.591608 1.22 115 165
9 0.35 0.591608 1.22 116 168
10 0.33 0.574456 1.15 116 169
11 0.26 0.509902 0.90 118 167
12 0.20 0.447214 0.70 118 165
13 0.41 0.640312 1.45 124 170
14 0.46 0.678233 1.60 124 169
15 0.53 0.728011 1.85 125 172
16 0.52 0.72111 1.80 125 182
17 0.52 0.72111 1.80 125 198
18 0.45 0.67082 1.55 127 179
19 0.42 0.648074 1.45 127 186
20 0.38 0.616441 1.32 127 183
21 0.45 0.67082 1.55 127 181
22 0.30 0.547723 1.05 127 181
23 0.47 0.685565 1.65 127 178
24 0.47 0.685565 1.65 127 178
AVERAGE 0.4354167 | 0.65504 1.5125 116.4583333 177.9167




Project: BRC

Project No: 0
Source: Furnace - 2
Run No.: 3

k lin lculation

Volume of Water Collected
Vwstd = (VI10)(0.04707)

Vwstd = 4.02 cubic feet

Volume of Gas Metered, Standard Conditions
Vmstd = ((17.64) (Vm)(Pb + DeltaH/13.6)(gamma))/Tm
Vmstd = 75.730 cubic feet

Moisture Content
Bwo = Vwstd/(Vmstd + Vwstd)
Bwo = 0.05

Molecular Weight of the Dry Gas Stream
Md = (.44)(%CO02) + (.32)(%02) + (.28)(%CO +%N2)
Md = 29.0

Molecular Weight of Stack Gas
Ms = (Md(1-Bwo) + 18(bwo)
Ms = 28.4

Velocity of Stack Gas
Vs = 174 Cp (DeltaP sq.rt.)((Ts+459.6) X 29.92 X 28.96/Ps/Ms)*.5
Vs = 2,467.4 ft/min

Total Flow of Stack Gas

Qa=As X Vs

Qa= 45,271.05 ACFM
Qs = Qa X 528/Ts X Ps/29.92

Qs = 36,317.68 SCFM
Qstd = Qs(1 - Bwo)

Qstd = 34,487.09 DSCFM
Vsstd = Qstd/As

Vsstd = 1879.63 ft/min

Percent Isokinetic
Is = Vmstd/(An X Time X Vsstd)
Is = 0.98

Particulate Concentration
Cs = (15.43)(Mn)/Vmstd
Cs= 0.0049

Particulate Mass Rate
Pmr = (Mn)(Qstd)(60)/(Vmstd)(453.6)
Pmr = 1.46




URS

TEST LAB DATA SHEET

PROJECT: BRC PROJECT NO.: 39400681
SOURCE: Furnace 2 TEST DATE: 7/31/2012
TRAIN I.D. 1 TEST NO.: 1
COLLECTED BY: MSM CHKD BY:
CONDENSATION
IMPINGER NO. INITIAL VOL.,ml/g FINAL VOL., ml/g NET GAIN, ml/g
1 783.0 831.8 48.8
2 709.6 720.3 10.7
3 602.2 604.7 25
4 849.2 865.0 15.8
5 0.0
6 0.0
7 0.0
TOTAL 2944.0 3021.8 77.8
PARTICULATE
SAMPLE 1.D. NO. INITIALWT,, g FINIALWT,, g NET WT,, g
PROBE WASH 49.9050 49.9378 0.0328
REAGENT BLANK 0.0000
CORRECTED PROBE WASH * 0.0328
FILTER #1 0.3483 0.3487 0.0004
FILTER # 2 0.0000
IMPINGERS 0.0000

* subtract reagent blank from probe wash

TOTAL PARTICULATED COLLECTED

|PARTICULATE COLLECTED (excluding impinger catch)

0.0332

COMMENTS:




URS

TEST LAB DATA SHEET

PROJECT: BRC

SOURCE: Furnace 2

TRAIN I.D. 2
COLLECTED BY: MsSM

CONDENSATION

PROJECT NO.: 39400681
TEST DATE: 8/1/2012
TEST NO.: 2
CHKD BY:

IMPINGER NO. INITIAL VOL.,mi/g FINAL VOL., mlig NET GAIN, miilg |
1 774.5 833.0 58.5
2 736.5 743.7 7.2
3 612.7 616.6 3.9
4 840.5 856.5 16.0
5 0.0
6 0.0
7 0.0
TOTAL 2964.2 3049.8 85.6
PARTICULATE
[SAMPLE 1.D. NO. INITIAL WT., g FINIAL WT., g NET WT., g
[PROBE WASH 50.8684 50.8908 0.0224
REAGENT BLANK 0.0000
CORRECTED PROBE WASH * 0.0224
FILTER #1 0.3478 0.3480 0.0002
FILTER # 2 0.0000
IMPINGERS 0.0000
* subtract reagent blank from probe wash
TOTAL PARTICULATED COLLECTED
|[PARTICULATE COLLECTED (excluding impinger catch) 0.0226 |

COMMENTS:




URS

TEST LAB DATA SHEET

PROJECT: BRC PROJECT NO.: 39400681
SOURCE: Furnace 3 TEST DATE: 8/2/2012
TRAIN 1.D. 5 TEST NO.: 3
COLLECTED BY: MSM CHKD BY:
CONDENSATION
IMPINGER NO. INITIAL VOL.,ml/g FINAL VOL., ml/g NET GAIN, ml/g
1 743.3 796.7 53.4
2 732.0 738.0 6.0
3 605.1 616.6 11.5
4 897.2 911.7 14.5
5 0.0
6 0.0
7 0.0
TOTAL 2977.6 3063.0 85.4
PARTICULATE
SAMPLE 1.D. NO. INITIALWT., g FINIALWT., g NETWT,, g
PROBE WASH 49.7704 49.7944 0.0240
REAGENT BLANK 0.0000
CORRECTED PROBE WASH * 0.0240
FILTER #1 0.3587 0.3589 0.0002
FILTER# 2 0.0000
IMPINGERS 0.0000

* subtract reagent blank from probe wash

TOTAL PARTICULATED COLLECTED

|PARTICULATE COLLECTED (excluding impinger catch)

0.0242

COMMENTS:




Project: Battery Recycling Company
Project No.: 39400681

Date: August 2, 2012
Lead Mass Emission Calculations
INPUT PARAMETERS
Total grams/sample Vmstd Qstd Mass Rate  Lead Concentration Lead Concentration
Lead ug (Ibs/hr) (grains/dscf) (mg/dscm)
Run 1 92.6 0.0000926 79.640 34,237 0.0053 0.0000179 0.0411
Run 2 92.9 0.0000929 80.326 34,863 0.0053 0.0000178 0.0408
Run 3 58.9 0.0000589 75.730 34,487 0.0035 0.0000120 0.0275
Average 0.0047 0.0000159 0.0365
Compliance Limit 0.000870 2.0
Tons/year 0.0206548
Lead Mass Rate (Ib/hr) Lead Mass Rate (Tons/year)
Mmr= (Mn)(Qstd)(60)/(Vmstd)(453.6) mass rate (Tons/year) = mass rate(lbs/hr) * 24(hrs) * 365(days) / 2000(Ibs/ton)

Mn= grams/sample
Qstd= stack gas flow rate (dscfm)
Vmstd= volume of air sample (@ stp)



URS

Project Name:
Project No.:

Date:

NOTES:

Pre-Test / Cyclonic Flow Data Sheet

Battery Recycling Co. Test No.: Pre Test Stack Dimensions: 58"
39400681.00001 Location: Furnace # 2 Barometric Pressure:
7/30/2012 Personnel: MM,TG,RR Static Pressure: -6.4
Test Time : Start : 17:10 17:23
Pre-Traverse / Cyclonic Flow Check PITOT LEAK CHECK (> 3")
TRQXIEI\E.SE ;/Ifégg&-rRE Degrees Stack Temp. N ) P
(AP) FINAL |(+) -)

L 0.4 0.0 184
2 0.39 0.0 184
3 0.4 4.0 184
4 0.42 3.0 183
§ 0.38 9.0 183
6 0.38 7.0 ios
7 0.33 7.0 189
2 0.31 5.0 oS
2 0.3 5.2 181
o 0.31 6.8 182
1 0.28 8.3 182
12 0.32 7.4 181
13 0.42 1.0 183
iy 0.41 0.0 183
= 0.41 1.0 184
b 0.39 1.2 184
17 0.35 2.0 185
18 0.34 3.0 185
19 0.34 3.8 185
20 0.32 7.7 185
21 0.3 9.1 183
22 0.27 6.2 183
23 0.27 7.1 180
24 0.25 5.0 181
Average 0.35 4.58 183

in. Hg

in. H;0




Method 5 /12
Particulate Matter
&

Inorganic Lead
Field Data Sheets



Furnace # 2



m STACK TEST DATA SHEET Schematic of Stack
Project: Battery Recycling Co. Barom. Psr.: 24 -q l
Project No: 39400681.00001 Static Psr.: 9 W1
Source: Furnace # 2 Duct Deita H @: [ ‘5 4 9 7
Run No.: |' Gamma: ﬂ. 45 33
Date: 7-31-1Z Pitot Coef.:
Filter No.: Stack Dia.: 18" o
Meter Box 1.D.: i Stack Area:
Sample Box No.: % Port Length: 3.0"
Probe Heater Setting: 250 Port Dia.: 3 i
Personnel: [M M T& elz Probe Liner: Glass
TRAVERSE SAMPLING VELOCITY GAS DRYGAS | PROBE | FILTER | STACK LAST TRAIN
POINT TIME DELTAP | DELTAH SAMPLE METER TEMP. BOX TEMP. | IMPINGER | VACUUM
NUMBER Clock Sample Actual VOLUME TEMP. TEMP. TEMP.
[ i3 o (038 |1.25 |4/7.215 2% (255 (250 |76 | |5
Z s |0.40 1,30 920.30 jo0 1255 12470178 e[ |2
Z wo 10,52 | L72 |423. 70 102|253 |250 |1%0 | @2 |5
s o 10.49 | LoZ [(927.5p 103 |25¢ 244|181 |61 |5
5 w0 048 | .00 193100 (04 253 |25] |i%32 | @] |5
4 s0 [0,43 | 145 935 10 105 |254 (247 |31 |57 |§
7 s00 | 0.34 I\ l2 439, 80 10 & 7255 1249 1B | 59 4
g O[551/508] sso |0.86 |00 |942.30 03 [255 |25] |ieq | 55 |4
9 wo (0.4 | 1.0 |447.0 103 |2s4125% |itd |51 |4
/) so | 040 | .60 1949 40 (02 754 25| |02 | 53 4
/! 00 | 0,39 |30 953 20 /02 |54 |25] |170 |54 |3
(2 s50 | 044 w5 |45¢. 70 102 254 (248 |ivH | 55 4
| Q550 am (0.5 |10 [Auo 20t §7 |24 |2001(78 | @Z | T
2 ws 1041 |47 | bb. O 37 1247 | 7252175 | 89 | 4
3 wo 042 [,4% 944,20 | 87 2441250 150 I | 4
¢ e 043 [ [50 [ 412.90 | 87 lzup|15¢ 18357 |4
s w 10,40 [1.40 [ 4175.490 | 972 |2¢1]255]185| 53 | 4
G w25 | 040 [ .40 | 974.7) Bp  1245(2501 186151 | H
i w 0,35 ] 1,25 (483 @0 @8 1245 1255|i67144 | 4
9 135 | 025 0.9% 6}%7.2’0 CiO 245 1750 194 | 50 2
9 w | 0461 .60 (28470 90 246 12501185 51 | 5
)0 ws | ),50 | 1,75 943,60 40 |gy¢l|26l]183 | 50 | 5
/! w 035 [ 1285 199750 q) | 245|253[192 5] |5
/2 ws | 0. 40 | 1.0 {001, Q0 Al 245 252([80 | 51 |4
2134 2,00 i004. 905
- A
AVERAGE 57&5
LEAK CHECKS X NOZZLE MEASUREMENT STACK GAS ANALYSIS
Pitot impact: \/ 1.D. No.: 21 cO2 02 [ofe]
[Pitot static: v 1 0.250 1. o | 200
Train initiat: 3,0 8)5 | 0.0(2/0 2 N. 250 2 [0 20.0
Train Finakk 0.0 &i0] 0.04 @” 3 0. 250 3 /O 20.0
Avg. 0. 250 Avg. | #DIVIO! #DIVI0!

Operator Signature:

NOTES

: @ ead of 64474“ B il 1 hr Auciy 4/454

Page:

1

of

N




URS

M5/M12 TEST LAB DATA SHEET

PROJECT: Battery Recycling JOB NO.: 39400681.00001
SOURCE: Furnace # 2 Duct DATE: 7-3/-/Z
TRAIN I.D.: 7 TEST NO.: |
COLLECTED BY:  msi CHKD. BY:
CONDENSATION
IMPINGER NO. INITIAL VOL., ml/g] FINAL VOL., ml/g| NET GAIN, ml/g
1 783.0 B34 43.2
2 704, & AN .3
3 p02.2 od.7 ¢.3
4 2u44. 2 85,0 o,
5
6
7
TOTAL 29%0.5 3050,4 70.4-
PARTICULATE
SAMPLE [1.D. NO. INITIAL WT., g FINAL WT., g NET WT., g
PROBE WASH 3 quso 4q,493 3 ¥ 0.032%

REAGENT BLANK

CORRECTED PROBE WASH*

#1 FILTER 0.3ME> 0-3ug? 0.6004
#2 FILTER

IMPINGERS

PARTICULATE COLLECTED

*subtract reagent blank from probe wash

CALIBRATION WEIGHT

CALIBRATED VALUE, g MEASURED VALUE, g DIFFERENCE, g




m STACK TEST DATA SHEET Schematic of Stack
Project: Battery Recycling Co. Barom. Psr.: Z q . qq’
Project No: 39400681.00001 Static Psr.: - “-5-
Source: Furnace # 2 Duct Delta H @: i. 6‘{'4 7
Run No.: Z Gamma: 0 45 33
Date: %' | e '2- Pitot Coef.:
Filter No.: & s Stack Dia.: 56" o
Meter Box I.D.: 5 Stack Area:
Sample Box No.: 8 4 Port Length: 3.0" Fns[:& /A ’
Probe Heater Setting: 250 Port Dia.: 3 i ) L B
Personnel: ,MgM 'T‘(: ﬁle Probe Liner: Glass P'!ﬂ‘} /A pT q
TRAVERSE SAMPLING VELOCITY GAS DRY GAS | PROBE | FILTER | STACK LAST TRAIN
POINT TIME DELTA P DELTAH SAMPLE METER TEMP. BOX TEMP. | IMPINGER | VACUUM
NUMBER Clock Sample Actual VOLUME TEMP. TEMP. TEMP.
j 8:19 ow [0.40 (42 |5 100 a4 247 (264 | B(14| &4 | 5
2 so 046 | 1,62 .10 35 |24¢ (250 | 175°| 54 | 5
3 w 049 | 1,75 | 13.20 87 146 (245 | 170 |@0 | 5
4 | 0 (049 | 1L75 | (.20 84 245 (248 |113 |0 | 5
5 B#foss] o |0.47 [1,68 |20.335 aq | 247(7254 | 1741 ed |5
2 ! w0 |04 [ 170 [23.40 0] |244 (242 [179 |49 |5
i s00 | 0.42 .50 26.20 WoX| 247 1250 118/ 50 5
% wo 0,4% [1,52 [31.80 102 246|247 179 152 |5
4 wo | 0.43 |L.6Z | 35.00 103 |24¢ |2ds |180 | 52 | 5
10 so |0.42 | 1,52 | 34.40 o4 247124 |17 | 52 |5
Il so0 | 0. 47 |1,0D 47.50 105 244 (242 || %4 52 5
12 ‘ so |0.42 | 1,50 |40.30 00 12471242 [192 |53 |5
| O] 0 e 1042 [1.50 |sodisfaves |10 |247 (258 |\we | pZ | 5
2 & ws 1037 1.2 | 54,29 (06 249 |2¢0 [ (04| 54 |5
3 wmo [0.42 150 |57 80 (0@ | 247|260 |68 |50 | 5
¢ 115 0;44 (.75 70, OO 10l 247 | 244 | 71 48 &
5 w20 1047 [L65 | $5.00 107 1243 |237 1174159 | &
& | s |0.43 152 [¢4.09 07 |244 264 [177 (€0 | &
7 Olisey (R ww [0.37 [1.28 [72.670 Ay |246 251 [181 |03 |4
9 s |0U2 | 1,50 | 76.00 47 1248 2540180 |42 | 5
9 w 04U | 15s | 174.09 A7 |24 |749 [|&] |51 |5
(o 145|047 .50 33 20 q % 247 25@ [P0 52 5
[ 150 | 0.30 .25 Q. 70 9% 245 (250 | (8] 53 5
[2 ws 042 |50 40,80 49 |244 [ 244140152 | 5
9:22 2.00 944,035
208
AVERAGE 56’, ‘]35
LEAK CHECKS NOZZLE MEASUREMENT STACK GAS ANALYSIS
Pitot impact: v J I.D. No.: co2 02 co
Pitot static: Vi 1 .250 1 We2p (2090
Train initial: 0,815 | 0,0 @ /5 2 250 2 Wigawr 124.0
Train Final:c)‘O@/{ 0,0€ 0" 3 250 3 1.0 200
Ava: 250 Avg. | *OWiO! #DIVIO!
NOTES: @d«w’/ oéﬁ{y;bj @&'M/ of port A @Jm/c&?-efﬁ @Taffmf}
Operator Signature: Page: 1 of 4




URS

M5/M12 TEST LAB DATA SHEET

PROJECT: Battery Recycling JOB NO.: 39400681.00001
SOURCE: Furnace # 2 Duct DATE: &-/-|2
TRAIN 1.D.: 4 TESTNO.:. 2Z
COLLECTED BY: Msm CHKD. BY:
CONDENSATION
IMPINGER NO. INITIAL VOL., mi/g] FINAL VOL., mi/g| NET GAIN, mi/g

1 7745 833.6 59.9

2 7345 J43,7 7.2

3 0127 Llb.\g 3.4

4 2405 $36, 5 1.0

5

6

7

TOTAL 2964,2 3044.% 05.¢
PARTICULATE

SAMPLE |.D. NO. INITIALWT., g FINAL WT., g NET WT., g
PROBE WASH 50.56 34 50.%90% 0.0224
REAGENT BLANK
CORRECTED PROBE WASH*
#1 FILTER 0.3U3s 6. 3u%0 0.0c09
#2 FILTER
IMPINGERS
PARTICULATE COLLECTED

*subtract reagent blank from probe wash

CALIBRATION WEIGHT

CALIBRATED VALUE, g

MEASURED VALUE, ¢

DIFFERENCE, g




URS

STACK TEST DATA SHEET

Schematic of Stack

Operator Signature:

Project: Battery Recycling Co. Barom. Psr.: 7—0‘ [ q /’
Project No: 39400681.00001 Static Psr.: -{3.2
Source: Furnace # 2 Duct Delta H @: L% (-M 7
Run No.: 3 Gamma: 0 N q 5 3%
Date: % -2- | Z Pitot Coef.:
Filter No.: G { 7. 0 4— Stack Dia.: 59 - [V
Meter Box 1.D.: 5 Stack Area:
Sample Box No.: Q Port Length: 3.0"
Probe Heater Setting: 250 Port Dia.: 3¢
Personnel: mm Tt RZ Probe Liner: Glass
TRAVERSE SAMPLING VELOCITY GAS DRYGAS | PROBE | FILTER | STACK LAST TRAIN
POINT TIME DELTAP | DELTAH SAMPLE METER TEMP. BOX | TEMP. | IMPINGER | VACUUM
NUMBER Clock Sample Actual VOLUME TEMP. TEMP. TEMP. _
[ qid1 0.0 0-52 .2 a4, 229 qw 24& 743 f63 40' 5
Z so (0,54 1140 12790 a7 lede (242 |19 | 47 |5
3 w0o | 0.3 2.10 102.00 47 247 242 19¢ | 50 b
4 so |05 | 1.5 |100.20 A% 247|241 | 169] 55 |5
5 200 | 0.50 .15 “0-60 49 244 ZL}Q 187157 St
b @ 0 |045 | 155 [115.10 a0 |z4¢ |47 198 |57 |9
T B e 10.3% 1132 lus2eofugaso| (14 1245 |zd) |llol 143 | &
8 ’ wo |0.25 | 1,27 [122.70 s 12451250( 15| 45 &
9 wo | 035 [1.22 112440 Uo |24 (2447 | 48 | &
10 wo | 032 115 [iZ5.10 il 247 [247 | (04| 43 | &
[ w0 | 0.26 0.0 [130.30 U3 246|249 | 07| 5Z | 5
A ) ss0 |O0.20 |0, 70 |33;7_O He 245 |248 | (5 5.7 5
| \rifin] 1o |0.51 W45 |30dg/iseeo | (24 245 (247 |70 | 55 7
z ’ ws | 040 |[(0  |140.20 24 246|245 [[¢4 |50 | 7
3 wo | 0,53 [1.85 114390 (25 |747 |250 172 |52 7
i ws | 0,52 11,90 (42,40 (25 |74% |247|132]| 42 7
5 120 | 0.52 .50 52,00 12§ 2491250 (i4% | 52 7
& s 1045 1.5 |156.30 127 1248 (244 |19 |62 | 7
7 0 | 0.47 |45 156,49 27 |7247 (244 180 | 53 |7
% g Lo 38 111,57 jwl, 0 |27 243 1255 |i%2 |63 54
4 w0 0,45 | 1,55 | 166,10 27 | 248 1247 [ 191 |53 |7
10 ws | 0.30 | 05 [[70.00 127 |24¢ |24 1181153 |7
I s |0, 47 [ [ 5 |]73.10 127 296|247 | 178155 Vi
12 ws |0.97 [ 05 [[27.20 127 |24 [25% | {13 | 54 | 7
(€:10 2.00 1%0.520
o
AVERAGE
LEAK?&FCKi NOZZLE MEASUREMENT STACK GAS ANALYSIS
Pitot impact: \/ 1.D. No.: co2 02 co
Pitot static: v 1 ,250 1 (0 20,0
Train initial: 0,08 15 GO E /0" 2 250 2 [0 20.0
Train Final: 0.08 15" 0.0 £ 10 ” 3 250 3 1.0 20. ()
Avg, WAY/ Avg, | #DIVIO! #DIVIO!

6 OAa, r},('_.

NOTES: (DC‘anfJ,z / (@;L[é!p!p.rha

Page:
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of | §




URS

M5/M12 TEST LAB DATA SHEET

PROJECT: Battery Recycling JOB NO.: 39400681.00001
SOURCE: Furnace # 2 Duct DATE:. %-72-12
TRAINILD.: ¢ TEST NO.: 3
COLLECTED BY: s nf CHKD. BY:
CONDENSATION
IMPINGER NO. INITIAL VOL., mi/g| FINAL VOL., ml/g| NET GAIN, ml/g

1 743.3 79¢. 7 534

2 7320 7380 o 0

3 0051 Gl o /.s

4 8972 /)7 /4.5

5

6

7

TOTAL 2977 & 206.3.0 45 4
PARTICULATE
SAMPLE [.D. NO. INITIAL WT., g FINALWT., g NET WT., g
PROBE WASH 44,3304 uq4.3quy 6.024 L
REAGENT BLANK
CORRECTED PROBE WASH*
#1 FILTER & /274 0.Y5%% 0.35%9 0.0007%
#2 FILTER
IMPINGERS
PARTICULATE COLLECTED
*subtract reagent blank from probe wash
CALIBRATION WEIGHT

CALIBRATED VALUE, g

MEASURED VALUE, g

DIFFERENCE, g




Pre-Test/ Cyclonic Flow Data Sheet

Test No.: Pfé ’]Léb"z‘

=
Location: {”1/1 rnack 4 2

URS

Project Name: Battery Recycling Co. Stack Dimensions: 60"

Project No.: 3940068100001 Barometric Pressure: in. Hg
Date: 7/ J‘fﬁ/ /2 personnel: WM 76 R Static Pressure: = (.4 in. H,0
Test Time : stat: [7°10 stop: [7:2%
Pre-Traverse / Cyclonic Flow Check
VEL PITOT LEAK CHECK (> 3"
Liai-e PR!(Eiogl;l-gE Degrees | Stack Temp. e 7 ((_) \)/

1 OO @/ [ DL AL |0 ) [0/
& 9.5 /@’ | %4
s | 040| 40 | (24
¢ |lo4?| 3.0 182 o,
s 038 [ 4.0 |03 b o
s 1026 | 2.0 | (%2
7 10.3> | 2.0 |1%2 \ f
8 0.3\ | 5.0 %2 A
9 020 | 572 |18
v o3| &g | 1%2
u 0.29 | 4.2 162
12 027 | 7.4 18 |
i 042 | | 1862
“ 104l | & ]33
ik o4\ | 1.0 |84
. 0.3 1.2 |i1%4
i 0,35 2.0 [(85
i 0.34 | 3.0 |Ig5
v 19.32d| 3§ |85
20 0372 | 7.7 | 135
& 2230 | 4. | 192
22 027 | &2 183
s | 27| 7.1 | (&
24 225 5.0 |18

Average | #DIV/O! #DIVIO! #DIV/O!

NOTES:




Appendix D



Visible Emissions
Opacity



VISIBLE EMISSION OBSERVATION FORM R,

"3

Company Name ”_' Obsegyatiop Dat Start Time End Ti
HC’C‘\-\ RP('LACL ua.a-: OO ' @" r"' Z oOH 7o I-;%eé
Location Sec
Y YU b\—(}_g M 0 |15 | 30 |45 Comments
City j a_l Zip : P =
A(‘QCx\cf) {?L * OO0 |0 5 Masag
Process Equi ment Operating Mode 2 PR P) m ) —b(m\\ﬂngp%t 74
Woen VY \‘LE( h O Wia. 3 ’ o ‘h-.' "\
Control Eqifpmen Operating Made OO O
~ﬂ\F}\owm ~ovia ¢ oo |o |0
Describe Emissio int _ i
so’ tm\\ Coase s \ag :5*&(:,\(. s |2 o ol
o0 |
Height of Emission Point Height Rella(ive to Observer L O O D o
80' Start '7"1 ’ End __S(u,ﬁ_ £ /) D C? (&)
Distance to Emission Point Direction to Emission Point 9 ) 0 &) O
Start LLLD 7 B Semp SIIW ‘/\ End e @ 0 | les e | e
V;:;n:(al:%glggbsewag:: Pt__g. ls):;:(c“g:mj: servation I;nr::;! 3% 11 @ h (__) 0
Describe Emissions . . L2 DN Do (’D
sart_(* ‘(Jo.r NS Sions B Deene il Vol Pl N o) l&»i
Emission Color If Water Droplet Plume (Circle) 14 O (.-7 O )
Start AA End Qrumg | Attached Detached @\ %
Point In The Plume At Which Opacity Was Determined i (CD) g S o
Start ,0 ’ G,J(J&\/d \QLQCIL End -E)(ML - (@)
Describe Plume Background \“_e éi. e O © OO
. vl
Start b‘l-‘df B‘VQJ\ WS’\\\A Q. 03 18 O n O O
Background Color E’ i Sky Con l‘[loll e O (@) O ()
lwe Mos 5““'
St lr)lm End J A N st g!:l-:%——— vﬁp 2 OO |olo e O8YO
Wind Speed > A Wind Direc(lurr~5 21 O D @ 0 Q‘ \ 1( /94é
Start > End (% _5’ Start ,JA Ed S T = O O O O = +
Ambient Temp Wet Bulb RH Percent
é}_\ ‘r Temp 3 | |2 &)
Start 1 End ﬁ?- es 7 O O c) 0
SOURCE LAYOUT SKETCH » o|d|@]|0
OBSERVATION * 1O 10 |0
POINT 21 > || O
,// 28 |n) (D O \o
STACK Suw o O O O O
‘:lem NORTH ARROW 10 (\) O O O
SUN -@— @ Observer's Name (Print)
S0 - OBSERVER'S POSITION ’_R‘“\ w‘(’_‘i
ﬁi@% O 181
_____________ . v 8 i ’
Orga ﬂ
U Rg CO{ W'K‘c N
= = Cerut‘ed by ?Te O|
Additional Information \ \‘{\OU ’\,1\'7 (;' A%%(')(’(o < d.- \'Z,

I Continue on reverse side




Comments

45

O

0

30

o

O

15

e |10 |&

O 1O O

O Yarll I

O |[© |o

Olo 10 | O

o 10

Oleo e 1o
O o o

GO 1 1o ko

O 1O o |O

O 1 OO o

g lo |& |
o o
@

OO |lm | o

oOlo|lo|D

0

O 1O 1o Im

&

© 10 18D 1n

D lo |lo |o

o 10 O |O
vEIoEICHTa
o lo |10 |Oo
o LO o o

o 0o 10

O lo o |o

C lo o |o

ol o |o

21O 1O 1o

olo |

1O | m | O

Sec

31

32

a3

34

35

36

38

39

40

41

43

44

47

50

51

52

53

54

55

56

58

59

Additional Information




VISIBLE EMISSION OBSERVATION FORM

Company Name . Observation Dat Start i End Ti
BrxHel‘J\ ﬁ\CCu\c‘\\«O\ Qo servga;g‘;“: a,er- arc};.?e n//':nze_g
Location Sy
RN %5«; o\ Mire | 0 |15 |30 |45 Comments
City R Zip 1 - &
AreA\\OO FS EY< 210100 “ =
cess Equipment QA erating Mogde 4 Ol 1O 1Im LRM\,\R‘AX A
TS)QCA-\(‘, Liag_\e Smeldes '\T v e >
Control Eq\lipmu{;; Operating Mode = o 4]
DG AN QUSf oo t U e ey
Describe Emission Poing  ~ ‘ g
A6 tall Cecolar Sheale |l * [@o IO |m
NN O I >
Height of Emission Point Height Relative to Observer 2 &> ', 0 O
80 ¢ Start ‘7#{ l End < 8 (2] O UE2 10O
Distance to Emission Point Direction to Emission Point 9 O f) O O
] ’
Start Zqo End SW Start '.SS \‘&( End % Crn @ 10 0 [:7 O O
V;::::I.Ag;gloelg Observa:;t:l:uj PL = :::::h;)\n\lnvi)lb:;vztmn l;:l;t g . 11 @” O CD b
Describe Emissions ) 2 D 2lo D
s Cloar Enissio, o <o = ®le o lo
Emissionfolor If Water D Droplet Plume (Circle) 14 o o O D
Sart (O o5~  End S s Attached Detached /A B
Point In The Plume At Which Opacity Was Determined e g h(g o g
O |-
sat ) O FTrom Shack ey E"‘"
Describe Plume B Backjroqud v e |O|o )
18 - -
Start E)\“ ¢ gku (__\;t:AQ End S‘. O Q C) @
Background Color— Sky Condi lwn LM O O
S(artk]l%’i("l’(\u\ End <o o | Start c] 6;3‘-& End e , 20 O O o 2 [ab)
Wind Speed Wind Direction~ 21 o O o m
Start O ,5 End ‘%ﬂl(& Slarl&(:/ End = e 22
Ambient Temp o _[Wet Bulb RH Percent = (;) O 10 -
Starl85 a F - C:FOG{: emp o O ( ’) /D)
» 10|00
SOURCE LAYOUT SKETCH il [S M I fanY Fep)
OBSERVATION 2 10 IDND|D
BOTNTy 27 @ Dl 1leo
ESE 2 OO ]| O
__’,-4 \ s ,C)
STaeE praw O o |©
TN NORTII ARROW = ) O ) O
= @_ @ Observer s Name (Print)
WD ——== OBSERVER'S POSITION ‘\\Dﬁ A ,..\_ _RCIAA AR A C\
Observer’s S(g'nslurc él)gate
140 * z_
_________ o Sall VA
4 3[0. SUN LPCATION LINE Organi
’ \A\REs Coe \ﬂ o:\a_ih on
Skop Certified b D
o - t d\y . i Date .
Additional Information Uv \’Qoo_u,:],z k ASSOC I_G.(‘ch ’\fr G- |7

I Continue on reverse side




143
144 :
m f\\M A.m
S W4 v

44

A 5-3:

P
“90/q9 4493990999399 g9/ g9e|dad dgo
%1919019 99999 4999944999999 9 g dd 4
“1910] 9N Y9l0] o A9 g 4 4 6990 9 Y9I 4 9
"1991 299909000999 9999 409999 a9 d 9 g

Additional Information




VISIBLE EMISSION OBSERVATION FORM

Company Name " o ion D, Start Ti dT
B ! l)t‘v\ @cm”}i N ( \'_'} . bservation %e_.g;_ !j, ta;tglrlnzb En (/
Location J ] Sec i
C)% Cog \1( ( VN M 0 15 | 30 | 45 Comments
City State ‘E',n Zip 1 - -
e o g OD <
Process Equip ent Operating Mgde 2 () &)
§€C el ine.. Swe \-‘(6( ﬂ"iu"""c_i 3 O o ) o
Control Effirfpment Operating Mqtie
S Al maL « D |O|lo|o
Describe Emission¥oint
KD C)/‘.rru_«\car "rlm_dt.\(—' > O ID OO
( : ml ) 1O O 1]
Height of Emission Point Height Relative to Observer ! O & 0 0
Ao sod TS i G » DD ol
Distance to Emission Point Direction to Emission Point — 9 m D (&) <
Start z klo’ End SC\ we | sun [\]E End C}MJ:'_ 10 (D '®) & (-")
V;::::M gle anUOhsewng:: P.‘t_sp‘ IS)‘I::EIE%::: tion I;:i:t Q"} 11 0 D (D D)
Describe Emissions N 12 0 ) O D
s (lepe Brlicgions = S o B OO |NO|O
Emissit:n\Color If Water Droplet Plul:e (Circle) . 14 0 O @ 0
Start A End <y, . ¢ | Attached Detached /A 15 -
Point In The Plume At Which Opacal)tLWas Determined " g g g g
Start /D \J J‘\-\‘JJ OF E‘(“ End S L@
Describe Plume Background ”Cv\ = ("]- £ 0 O
s D ‘JQVCCU;\ er ovescogk & Cnr{(c. 2 OO0 10
Background Color Sky Condition 13 f’) O O I
Start G*) TCin Bnd Dor’k_q‘- Start DV,@T&L}J' End Qg hn @ 20 O O v, @
Wind Speed _) \Wind Direction a1 > o ol
Slartt.) g $ End C}‘ S/ 1" Start E SE End M 22 d O O O
Ambient Temp Wet Bulb RH Percent
,8 - Temp 23 0 O O O
Start 9 End W
= 2 D10
SOURCE LAYQUT SKETCH 25 (9 O O 1)
Sl ad es€ |20 1O |0
N - e 2 (DO oo
deeg hen = |Dlo|o O
Syt -
e » | O|D|o |O
32$m NORTIT ARROW 10 0 (\j D O
LN _@_ ® Observer’s Name (Print)
WiND : OBSERVER'S POSITION ’ -;_.é,
Date
_____ s e 7-31- 1
SUN BPCATION LINE i W_/
2 ) ¢ \<<oc \c...\-c %
C d b t
Additional Information er}’q_::k_k “S Cos \f) Lf_e9 -y

l Continue on reverse side




Comments

45

yo%

O
&

O

30

15

C 1o o

Q16 O

&l O

Q1P |10 |O

o |p o |&
o 10 o |o

o | |2 |o
c |2 o |D

D o | |p

O |10 |lo |O
C o le [0

o |l o |©
o lo |0 |
O 1T | o
o [0 1o

O lo |lo |O

o |lo o |2

O le |0

o 1o |

O 10 |6 106

o |1C | 10
o 10 1O 1D
o 1O 1o 1O
o 10 o lo

O

Clo | |Oo

)]

O

O 10 |0 |O

o |0 lo |0

O 10 1O

Sec

Min

31

32

34

36

40

41

44

46

47

49

50

53

54

S5

56

57

58

59

60

Additional Information




Appendix E



THERMOCOUPLE READOUT CALIBRATION DATA FORM
(FOR K-TYPE THERMOCOUPLES)

Control Box / Thermocouple Readout Number: Calibrated By]  R.Raymond |
Ambient Temperature: °F Date: ] 6/28/2012 |
Omega Engineering Calibrator Model No. | 22 TC Serial #s | 174470 |

Primary Standards Directly Traceable t National Institute of Standards and Technology (NIST)

Reference® Test

Source Thermometer Temperature
Temperature, (°F) Temperature, CF) Difference, %

0 1 0.22

200 201 0.15

400 397 0.35

600 600 0.00

1000 1001 0.07

1200 1199 0.06

Are all the Thermocouple Readout calibration points within calibration standard of <=to 1.5 %? Yes

(Ref. Temp., oF +460) - (Test Therm. Temp., oF +460)
Ref. Temp., oF +460

*100<=15%

Calibrator Signature: Robert Raymond Date: 6/28/2012

Approval Signature: M 4/4’/ Date: éﬁi’ [5"’ [ 2—




URS

DRY GAS METER CALIBRATION SPREADSHEET

CONTROL BOX ID: urs 001 CALIBRATED BY: -R. Raymond
CALIBRATION STANDARD:|  Secondary | eypemoURe . 69
CALIBRATION STANDARD ID:| 328963 AMB'E":; ‘;‘Z;E,SSURE 29
DATE CALIBRATED:|  7/1g/2012 | Secondary Standard 1.018
Correction Factor
GAS VOLUME
Setting Gas Volume Gas Volume Gas Volume
(delta H) Metered (ft3) Corrected DGM (ft3)
Secondary (ft3) Control Console
Standard Vw vd
0.5 5 5.090 ; el
1.0 5 5.090 5,292°
2.0 11 11.198 11.698°
3.0 10 10.180 10.635
4.0 10 10.180 10.620
TEMPERATURE
Calibrator Average
Temperature DGM
(F) )
Tw Td
71.0 78,0
71.0 79.0
71.0 82.0
72.0 18310
71.0 85.0
CALCULATIONS
Gamma Delta
(min) (Y) H@
13.23 0.9772 1.9352
9.19 0.9739 1.8640
14.28 0.9722 1.8495
10.31 0.9696 1.7532
9.1 0.9740 1.8076

Avg Y Avg Delta H@

0.9734 1.8419
0.9534 1.6419
Tolerances 0.9934 2.0419

Y = Ralio of reading of wet test meter lo dry lest meler; tolerance for individual values +/- 0.02 from average.

Delta H@ = Orfice pressure differential that equates to 0.75 cfm of air @ 68 degrees F and 29.92 inches of mercury, in.H20:
tolerance for individual values +/- 0.20 from average.

Is Unit Within Calibration Tolerances? YES

Calibrator: Robert Raymond Date: 7/19/2012

Approved by: W-//W Date: 7/73&7// Y




THERMOCOUPLE READOUT CALIBRATION DATA FORM
(FOR K-TYPE THERMOCOUPLES)

Control Box / Thermocouple Readout Number: Calibrated By{ R.Raymond |
Ambient Temperature: °F Date: | 12/28/2011 41
Omega Engineering Calibrator ModelNo. | 22TC Serial #'s I 174470 |

Primary Standards Directly Traceable t National Institute of Standards and Technology (NIST)

Reference’ Test

Source Thermometer Temperature

Temperature, (°F) Temperature, (°F) Difference, %
0 1 0.22
200 202 0.30
400 398 0.23
600 604 0.38
1000 1009 0.62
1200 1209 0.54

Are all the Thermocouple Readout calibration points within calibration standard of <=to 1.5 %? Yes

(Ref. Temp., oF + 460) - (Test Therm. Temp., oF + 460)

¥ <=1. 0,
Ref. Temp., oF + 460 100 <=1.5%

Calibrator Signature: Robert Raymond Date: 12/28/2011

Approval Signature: A Date: [ /3//2
7/



URS

DRY GAS METER CALIBRATION SPREADSHEET

CONTROL BOX |D: urs 005 CALIBRATED BY: R. Raymond
CALIBRATION STANDARD:| Secondary TEMF"AERIQ?ITES;E (F): 69
CALIBRATION STANDARD ID:| 328963 AMB'E"('ITI ZZ?SSURE 29
DATE CALIBRATED:| 7182012 | S¢condary Standard 1.018
Correction Factor
GAS VOLUME
Setting Gas Volume Gas Volume Gas Volume
(delta H) Metered (ft3) Corrected DGM (ft3)
Secondary (ft3) Contro! Console
Standard Vw vd
0.5 5 5.090 : : 5.350
1.0 § 5.090 : 5,351
20 10 10.180 : 10.717
3.0 10 10.180 ' 10.741
4.0 10 10.180 10.729
TEMPERATURE
Calibrator Average
Temperature DGM
(F) F)
T™w Td
70.0 72.0
71.0 \ 73.0
71.0 76.0
72.0 e 78.0
71.0 0 80.0
CALCULATIONS
Gamma Delta
(min) (v) H@
13.14 0.9538 1.9232
9:15 ' 0.9524 1.8687
13.07 0.9540 1.8957
10.26 0.9512 1.7524
9.06 0.9552 1.8083

Avg Y Avg Delta H@

0.9533 1.8497
0.9333 1.6497
Tolerances 0.9733 2.0497

Y = Ratio of reading of wet test meter to dry test meter; toleranca for individual values +/- 0.02 from average.

Delta H @ = Orfice pressure differential that equates to 0.75 cfm of air @ 68 degrees F and 28.92 inches of marcury, in.H20:
tolerance for Individual values +/- 0.20 from average.

Is Unit Within Calibration Tolerances? YES

Calibrator: Robert Raymond Date: 7/18/2012

W Wpao oue 7/29/ V2




Pitot Tube Calibration Data Sheet Calculation Printout

Pitot Tube Identification Number: PT-9 Date: 1/16/2012
Calibrated by: T.Brado
"A" Side Calibration
Absolute
: A "
Run No ‘ APstd ’ Ps ‘ Cp(s) Deviation
1 1.50 2.10 0.837 0.0040
2 1.50 2.06 0.845 0.0041
3 1.50 2.08 0.841 0.0000
Average Cyq (Side A)|  0.841 0.0027
"B" Side Calibration
Absolute
. AP o by
RUDITES ‘ APy s ple) Deviation
1 1.50 212 0.833 0.0013
2 1.50 2.14 0.829 0.0026
3 1.50 212 0.833 0.0013
1115
Average Cp) (Side B)||  0.831 0.0017
Average Cps Difference" 0.0093
Average Co) (Cpoe)(A)+Cpe(B))/2]|  0.836
P Acceptance Criteria_
|
| Average Deviation (Side A) : Must be <0.01 PASS
: Average Deviation (Side B) : Must be <0.01 PASS
|
[ Average C, Difference : Must be < 0.01 PASS
|
[

Calibrator:  _ jiﬂ e

Date: ///¢ /12

Date: / //-?/ /A

[
Supervisor: W %“” ra

4



Pitot Tube Calibration Data Sheet Calculation Printout

Pitot Tube Identification Number: PT-15 Date;: 1/16/2012
Calibrated by: T.Brado

"A" Side Calibration

Absolute
i P AP C o
SClLL ‘ APsta : ps) Deviation
1 1.50 2.1 0.835 0.0060
2 1.50 2.05 0.847 0.0061
3 1.50 2.08 0.841 0.0000
Average C,, (Side A)l|  0.841 0.0041
"B" Side Calibration
Absolute
i A AP Cc S
Rnsiio ‘ Peta : p(e) Deviation
1 1.55 2.19 0.833 0.0032
2 1.60 2.20 0.844 0.0082
3 1.55 2.20 0.831 0.0051
Average Cy (Side B)[  0.836 0.0055

Average Cp Difference“ 0.0047

Average Cps) (Cps(A)+Cpsy(B))2[  0.838

Acceptance Criteria

—— ——— — —— — — — — — —— R — I D D S S ——

Average Deviation (Side A) : Must be < 0.01 PASS
Average Deviation (Side B) : Must be < 0.01 PASS

Average C, Difference : Must be <0.01 PASS

r
|
|
|
|
|
|
|
| 9

———— —————————— —— —— — ———————————— ]

Calibrator: é@_/ Date: / }/ ’// =
Supervisor: M ‘\64?/ Date: /A' 7//.2_




DRY GAS METER CALIBRATION SPREADSHEET

CONTROL BOX ID: urs 001 CALIBRATED BY: R. Raymond
CALIBRATION STANDARD:| ~ Secondary | reynbhaTURE ol 69
CALIBRATION STANDARD ID:| 328963 AMB'E"(‘; ZF;')E_SSURE 20
DATE CALIBRATED:|  gi3iz012 | SSeondan Standard 1.018
GAS VOLUME
Setting Gas Volume Gas Volume Gas Volume
(delta H) Metered (ft3) Corrected DGM (ft3)
Secondary (ft3) Controf Console
Standard Vw vd
0.5 5 5.000 5.275
1.0 6 6.108 6.380
2.0 10 10.180 L 10.658
3.0 10 10.180 10.705
4.0 10 10.180 10.693
TEMPERATURE
Calibrator Average
Temperaiure DGM
(] F
Tw Td
71.0 81.0
71.0 F 81.0
72.0 84.0
71.0 86.0:
72.0 86.0
CALCULATIONS
Gamma Delta
(min) ) H@
13.22 0.9819 1.9215
11.11 0.9729 1.8849
13.09° 0.9718 1.8806
10.43 0.9704 1.7777
9.14 0.9673 1.8270
Avg Y Avg Delta H@
0.9729 1.8584
0.9529 1.6584
Tolerances 0.9929 2.0584

Y = Ralio of reading of wet tesl meter lo dry test meler; tolerance for individual values +/- 0.02 from average.

Delta H@ = Orfice pressure diferential that equates 10 0.75 cfm of air @ 68 degrees F and 29,92 inches of mercury, in.H20:
tolerance for individual values +/- 0.20 from average.

Is Unit Within Calibration Tolerances?

Calibrator: Robert Raymond Date: 8/13/2012

Approved by: %dzﬂ/ ot S /.,%‘4’0/‘2..




|

DRY GAS METER CALIBRATION SPREADSHEET

CONTROL BOX ID: urs 005 CALIBRATED BY: R. Raymond
CALIBRATION STANDARD:|  Secondary TEM%"@*TESEE & 69
CALIBRATION STANDARD ID:| 328963 AMB'E"(‘;‘ ':_E')E,SSURE 29
DATE CALIBRATED:| g/13/2012 | Secondary Standard 1.018
Correction Factor
GAS VOLUME
Setting Gas Volume Gas Volume Gas Volume
(delta H) Metered (ft3) Corrected DGM (ft3)
Secondary (ft3) Control Console
Standard Vw vd
0.5 5 5.090 5.378
1.0 5 5.090 5.386
2.0 10 10.180 10.794
3.0 10 10.180 10.767
4.0 10 10.180 10.793
TEMPERATURE
Calibrator Average
Temperature DGM
(] (F)
Tw Td
71.0 76.0
71.0 77.0
73.0 81.0
73.0 83.0
73.0 84.0
CALCULATIONS
Gamma Delta
(min) ) H@
13.28 0.9542 1.9571
9.12 0.9533 1.8426
13.11 0.9524 1.9040
10.42 0.9559 1.7975
9.09 0.9530 1.8208
AvgY Avg Delta H@
0.9538 1.8644
0.9338 1.6644
Tolerances 0.9738 2.0644

Y = Ratio of reading of wet test meter lo dry test meter; tolerance for individual values +/- 0.02 from average.

Delta H @ = Orfice pressure differential that equates to 0.75 cfm of air @ 68 degrees F and 29.92 inches of mercury, in.H2O:
tolerance for individual values +/- 0.20 from average.

Is Unit Within Calibration Tolerances? YES

Calibrator: Robert Raymond Date: 8/13/2012

Approved by: Z/ ,%4/ Date: f. % J/:, (74

>



Spinning Vane Calibration Data Sheet Calculation

Pitot Tube Identification Number: Spinning Vane Date: 3/5/2012
Calibrated by: T Gregg
Clockwise Calibration
Standard Pitot | Spinning Vane c Absolute
Run No. (ft/min) (ft/min) ps) | Deviation
1 4973 4865 1.001 0.0090
2 4856 4872 0.988 0.0035
3 4923 4959 0.986 0.0055
Average C 0.992 0.0060
Counter Clockwise Calibration
Standard Pitot | Spinning Vane Absolute
Run No, (ft/min) (ft/min) Co) | peviation
1 4867 4815 0.995 0.0002
2 4879 4849 0.993 0.0021
3 4886 4817 0.997 0.0019
Average C 0.995 0.0014
Average C, Difference 0.0033
Average C (Cpiey(CW)+Cp(5(CCW))/2 0.994
{m m mm— — — — JACCeptance Criteria_ _ _ ___ ___
| |
|  Average Deviation (CW) : Must be < 0.01 PASS |
: Average Deviation (CCW) : Must be < 0.01 PASS I[
| I
|  Average Cy Difference : Must be < 0.01 PASS !
l —— S N S S S S SN S S— S N N W ———— S — ——— — JI
Calibrator: Date: 3/5/2012
Supervisor: Date: 3/5/2012
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ANALYTICAL METHODS SUMMARY

H2H150402
ANALYTICAL
PARAMETER METHOD
Inorganic Lead Emissions CFRE0A 12

References:

CFR60A "Test Methods", 40 CFR, Part 60, Appendix A, July 1, 1993.



SAMPLE SUMMARY

H2H150402

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
MVSEH 001 AQS-2987,86,85,84 FURNACE 2 RUN 3 08/02/12
MVSEJS 002 AQS-2983,82,81 FURNACE 1 RUN 3 08/02/12
MVSEK 003 AQS-2980,79,78,77 FURNACE 2 RUN 2 08/01/12
MVSEL 004 AQS-2976,75,74,73 FURNACE 1 RUN 2 08/01/12
MVSEM 005 AQS-2972,71,70,69 FURNACE 2 RUN 1 07/31/12
MVSEN 006 AQS-2968,67,66 FURNACE 1 RUN 1 07/31/12
MVSEP 007 AQS-2965,64,63 BILANK 08/02/12
NOTE (S) :

- The analytical results of the samples listed above are presented on the following pages.

- All caleulations are performed before rounding to avoid round-off erroxs In calculated resulls.

- Results noted as "ND" were not detected at or above the stated limit,

- This repart must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reporied on a dry welght basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,
paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight,



PROJECT NARRATIVE
H2H150402

The results reported herein are applicable to the samples submitted for analysis only. If you
have any questions about this report, please call {865) 291-3000 to speak with the TestAmerica
_ project manager listed on the cover page.

This report shall not be reproduced except in full, without the written approval of the laboratory.
The original chain of custody documentation is included with this report.

Sample Receipt

There were no problems with the condition of the samples received.

Quality Control and Data Interpretation

Unless otherwise noted, all holding times and QC criteria were met and the test results shown
in this report meet all applicable NELAC requirements.

These stack gas samples were prepared and analyzed using TestAmerica Knoxville standard
operating procedure KNOX-MT-0016 which is based on Method 12, “Determination of Inorganic
Lead Emissions from Stationary Sources”. SW-846 Method 6010B as incorporated in
TestAmerica Knoxville standard operating procedure KNOX-MT-0007 was used to perform the
final instrument analysis.

Acid digestion was performed on the front half particulate filter, the nitric acid probe rinse and
the nitric acid impinger solution as a combined sample using HNO; and H,O,. This digestate
was adjusted to final volume and analyzed for lead by ICP,

Lead results were calculated using the following equation:
Result,ug = (Raw Sample Concentration, pg/L)x(Bench Dilution Factor)x(FinaI Digestate Volume, L)

The serial dilution of sample AQS-2980, 79, 78, 77 FURNACE 2 RUN 2 was slightly outside
control limits for lead due to physical or chemical matrix interferences.



CERTIFICATION SUMMARY

Laboratory Authority Program EPA Region | Certification ID B
TestAmerica Knoxville | L-A-B | DoD ELAP L2311
TestAmerica Knoxville | Arkansas DEQ State Program 6 88-0688
TestAmerica Knoxville | California State Program 9 2423
TestAmerica Knoxville | Colorado | State Program 8 N/A
TestAmerica Knoxville | Connecticut State Program 1 PH-0223
TestAmerica Knoxville | Florida NELAC 4 E87177
TestAmerica Knoxville | Georgia State Program 4 906
TestAmerica Knoxville | Hawaii State Program 9 N/A
TestAmerica Knoxville | Indiana State Program 5 C-TN-02
TestAmerica Knoxville | lowa State Program 7 375
TestAmerica Knoxville | Kansas NELAC 7 E-10349
TestAmerica Knoxville | Kentucky State Program 4 90101
TestAmerica Knoxville | Louisiana DOHH State Program 6 LA110001
TestAmerica Knoxville | Louisiana DEQ NELAC 6 83979
TestAmerica Knoxville | Maryland State Program 3 277
TestAmerica Knoxville | Michigan State Program 5 9933
TestAmerica Knoxville | Minnesota NELAC 5 047-999-429
TestAmerica Knoxville | Nevada State Program 9 TNO0009
TestAmerica Knoxville | New Jersey { NELAC 2 TNQO1
TestAmerica Knoxville | New York NELAC 2 10781
TestAmerica Knoxville | North Carofina DENR | State Program 4 64
TestAmerica Knoxville | North Carolina DHHS | State Program 4 21705
TestAmerica Knoxville | Ohio OVAP 5 CL0059
TestAmerica Knoxville | Oklahoma State Program 6 9415
TestAmerica Knoxville | Pennsylvania NELAC 3 £8-00576
TestAmerica Knoxville | South Carolina State Program 4 84001
TestAmerica Knoxville | Tennessee State Program 4 2014
TestAmerica Knoxville | Texas NELAC 6 T104704380-TX
TestAmerica Knoxville | Federal USDA P330-11-00035
TestAmerica Knoxville | Utah NELAC 8 QUAN3
TestAmerica Knoxville | Virginia NELAC 3 460176
TestAmerica Knoxville | Virginia State Program 3 165
TestAmerica Knoxville | Washington State Program 10 C593
TestAmerica Knoxville | West Virginia DEP State Program 3 345
TestAmerica Knoxville | West Virginia DHHR State Program 3 9955C

Accreditation may not be offered or required for all methods and analytes reported in this package. Please
contact your project manager for the laboratory's current list of certified methods and analytes.



QC DATA ASSOCIATION SUMMARY

H2H150402

Sample Preparation and Analysis Control Numbers

ANALYTICAL LEACH PREP .
SAMPLE# MATRIX METHOD BATCH # BATCH # MS RUNi
001 AIR CFR60A 12 2233100
002 AIR CFR60A 12 2233100
003 AIR CFR60A 12 2233100
004 AIR CFR60A 12 2233100
005 AIR CFR60A 12 2233100
006 AIR CFR60A 12 2233100
007 AIR CFR60A 12 2233100



Sample Data Summary



URS Corporation

Client Sample ID: AQS-2987,86,85,84 FURNACE 2 RUN 3

TOTAL Metals

Lot-Sample #...: H2H150402-001

Date Sawpled...: 08/02/12

Date Received..: 08/14/12

Matrix.......: AIR

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 2233100
Lead 58.9 1.0 ug CFR60A 12 08/21-08/23/12 MVSEH1AA

Dilution Factor: 1

Analysis Time..: 14:25

MDL, .. veesenesnst 0.38



URS Corporation
Client Sample ID: AQS-2983,82,81 FURNACE 1 RUN 3

TOTAL Metals

Lot-Sample #...: H2H150402-002 Matrix.......: AIR
Date Sampled...: 08/02/12 Date Received..: 08/14/12

REPORTING PREPARATION-  WORK
PARBMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 2233100
Lead 39.5 1.0 ug CFR60A 12 08/21-087/23/12 MVSEJL1AA
Dilution Factor: 1 Analysis Time..: 14:30 MDLi. vsss shivains D36



PARAMETER

URS Corporation
Client Sample ID: AQS-2980,79,78,77 FURNACE 2 RUN 2

TOTAL Metals

Prep Batch #...:

Lot-Sample #...: H2H150402-003 Matrix.......
Date Sampled...: 08/01/12 Date Received..: 08/14/12
REPORTING PREPARATTON-
RESULT LIMIT UNITS METHOD ANALYSTIS DATE ORDER #
2233100

82.9 1.0 . ug CFR60A 12 08/21-08/23/12 MVSEK1AA
Dilution Factor: 1 Analysis Time.,: 14:35 MDL,y v u v u §



URS Corporation

11

Client Sample ID: AQS-2976,75,74,73 FURNACE 1 RUN 2

TOTAL Metals

Lot-Sample #...: H2H150402-004 ) Matrix...... .3 ATR
Date Sampled...: 08/01/12 Date Received..: 08/14/12

REPORTING PREPARATION=- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 2233100
Lead 96.3 1.0 ug CFR60A 12 08/21-08/23/12 MVSEL1AA

Dilution Factor: 1

Analysils Time..: 15:07

MDL, . oosurearurt 0,35



URS Corporation

12

Client Sample ID: AQS-2972,71,70,69 FURNACE 2 RUN 1

TOTAL Metals

Lot-Sample #...: H2H150402-005

Date Sampled...: 07/31/12

Date Received..: 08/14/12

Matrix.......: AIR

REPORTING PREPARATIQON-~ WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 2233100
Lead 92.6 1.0 ug CFR60A 12 08/21-08/23/12 MVSEM1AA

Dilution Factor:

1

Analysis Time.

15:12

MBL.,.vveunvea.t 0,35
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URS Corporation

Client Sample ID: AQS-2968,67,66 FURNACE 1 RUN 1

TOTAL Metals

Lot-Sample #...: H2H150402-006 Matrix.......: AIR
Date Sampled...: 07/31/12 Date Received..: 08/14/12

REPORTING PREPARATION-  WORK
PARBRMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch f...: 2233100
Lead 83.0 1.0 ug CFR60A 12 08/21-08/23/12 MVSEN1AA

Dilution Factor: 1 Analysis Time,.: 15:17 MBTis 4 aoviviie i ise t 0.35



14
URS Corporation
Client Sample ID: AQS-2965,64,63 BLANK

TOTAL Metals

Lot-Sample #...: H2H150402-007 Matrix.......: AIR
Date Sampled...: 08/02/12 Date Received..; 08/14/12

REPORTING PREPARATION-  WORK
PARRMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 2233100
Lead 27.3 1.0 ug CFR60A 12 08/21-08/23/12 MVSEP1AA

Dilution Factor: 1 Analysils Time,.: 15:22 MDD, ... ... veeeet 0,35
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METHOD BLANK REPORT

TOTAL Metals

Client Lot #...: H2H150402 Matrix.........: AIR
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: H2H200000-100 Prep Batch #...: 2233100
Lead ND 1.0 ug CFRG0A 12 08/21-08/23/12 MV7VMLAA

Dilution Factor: 1
Analysis Time.,: 13:56

NOTE(S) :
Calculatlons are performed before rounding to avold round-off errors in caleulated results,




LABORATORY CONTROL SAMPLE EVALUATION REPORT

TOTAL Metals

Lot-Sample {#...: H2H150402 Matrix.........: AIR
PERCENT RECOVERY RPD PREPARATION- PREP-
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Lead 99 (80 - 120) CFR60A 12 08/21-08/23/12 2233100
104 (80 - 120) 4.4 (0-20) CFRG60OA 12 08/21-08/23/12 2233100
Dilution Factor: 1 Analysis Time,.: 14:01
NOTE (8) :

Calculations are performed before rounding to avoid round-off errors in calculated resulfs,
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LABORATORY CONTROL SAMPLE DATA REPORT

TOTAL Metals

Lot-Sample #...: H2H150402

Matrix,........: AIR

SPIKE  MEASURED PERCNT PREPARATION-  PREP
PARAMETER AMOUNT AMOUNT _ UNITS RECVRY RPD METHOD ANALYSIS DATE BATCH #
Lead 10.0 9.91 ug 99 CFR60A 12 08/21-08/23/12 2233100

10.0 10,4 ug 104 4.4 CFR60A 12 08/21-08/23/12 2233100
Dilution Factor: 1 Analysis Time..: 14:01

NOTE(S) :

Caleulntions are performed before rounding to avoid round-off errors in caloulated results:



18
TestAmerica Knoxville
ICP Data Reporting Form

Post Digestion Spike Units: ug/L (ppb)
Instrament ID: Thermo iCAP 6500 Duo ICP
Data File Name: F082312A.arc
Element PDS Original Sample Spike Added Percent
MVSEKA MVSEK Recovery
Pb 531029 836.42 5000 89.5

Original Sample Result = 929.36 ug/L

Original Sample Result adjusted for PDS dilution = 929.36 ug/L x 9 mL / 10 mL = 836.42 ug/L
Spike Added = 50000 ug/L x 1 mL / 10 mL = 5000 ug/L

PDS Result = 5310.29 ug/L

.PDS Recovery = [(5310.29 ug/L — 836.42 ug/L) / 5000 ug/L] x 100 = 89.48%

" Form 5B Equivalent
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TestAmerica Knoxville
ICP Data Reporting Form

Post Digestion Spike Units: ug/L (ppb)
Instrument ID: Thermo iCAP 6500 Duo ICP
Data File Name: F082312A.arc
Element PDSD Original Sample Spike Added Percent
MVSEKA MVSEK Recovery
Pb 5380.76 836.42 5000 90.9

Original Sample Result = 929.36 ug/L

Original Sample Result adjusted for PDS dilution = 929.36 ug/L x 9 mL / 10 mL = 836.42 ug/L
Spike Added = 50000 ug/L x 1 mL / 10 mL = 5000 ug/L

PDS Result = 5380.76 ug/L

PDS Recovery = [(5380.76 ug/L — 836.42 ug/L) / 5000 ug/L] x 100-= 90.88%

Form 5B Equivalent



Sample Receipt Documentation

20
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